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CARRIER AIR CONDITIONING
FIVE-YEAR REVIEW SIGNATURE COVER

SITE NAME, LOCATION, AND EPA ID
Carrier Air Conditioning

97 Byhalia Road

Collierville, Tennessee 38017

TNDO04406222

SITE STATUS

Carrier Air Conditioning was finalized on the National Priorities List in 1990. The remedy is
complete. The Site was a PRP-lead RI/FS and is a PRP-lead RD/RA. The Site has continued
operating a manufacturing facility during the Superfund investigation and cleanup. Some
development has occurred adjacent to the Carrier Site; however, the physical conditions on the
Site - and most importantly in the impacted areas - remain the same.

REVIEW STATUS

The Five-Y ear Review conducted at the Carrier Site isrequired by policy. Treatment is ongoing,
and hazardous substances are still present on Site at concentrations above protective levels for
unrestricted exposure and unlimited use. When the remedial action is complete, the remedy will
achieve unlimited use and unrestricted exposure, but the remedial action will need more than five
years to complete. The Preliminary Close Out Report, October 31, 1995 is considered the
"trigger” for thisfive-year review. The next Five-Y ear Review will be required in 2005, five
years from the completion date (i.e., signature date) of this Five-Y ear Review Report.

RECOMMENDATIONS AND REQUIRED ACTIONS

Routine maintenance will be conducted to continue optimum performance of the soil vapor
extraction systems and the groundwater pump and treat system. Soil borings in the source aress,
the Main Plant Area and the North Remediation System, will be collected and evaluated to
determine if shutdown of the soil vapor extraction systemsisviable.

PROTECTIVENESS STATEMENT

The remedy implemented at the Main Plant Area, North Remediation System, and Water Plant
#2 at the Carrier Site are protective of human health and the environment. Results of the
Five-Y ear Review indicate that:

. Mass removal at the two soil vapor extraction treatment areas is ongoing, and significant
mass reduction has occurred since the systems were installed. Approximately 14,100



pounds of TCE have been removed from soils and shallow groundwater.

. Groundwater extraction rates are being maintained at levels sufficient to contain the TCE
plume. The Collierville wells have maintained production at 1 MGD with little
downtime. Approximately 3,719 pounds of TCE have been removed from the Memphis
Sands since the system was installed.

Conditions at the Site are not expected to change in the near future, given the area's land use
(industrial/commercia) and zoning controls currently in place. Access controls and surface
conditions (e.g., pavement in the Main Plant Areq) are adequate to prevent exposure.

AN CINN M\\ \k_/\)«»\

Date Richard D. Green
Waste Management Division Director
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1.0 INTRODUCTION

A Five-Year Review of the soil and groundwater remedial actions implemented at the Carrier
Air Conditioning (CAC) Superfund Sitein Collierville, Tennessee. Thisreview was conducted
during June and July 2000, and is documented in this report.

The purpose of afive-year review isto determine whether the remedy at a site is protective of
human health and the environment. The methods, findings, and conclusions of reviews are
documented in five-year review reports. In addition, five-year review reports identify
deficiencies found during the review, if any, and identify recommendations to address them.

Thisreview isrequired by policy rather than statute. Policy reviews are five-year reviews that
EPA believes should be conducted, as a matter of policy, although they are not expressly
required by CERCLA Section 121 (¢). While most policy reviews are of remedies selected
prior to the enactment of the Superfund Amendments and Reauthorization Act (SARA), some
are post-SARA remedies (e.g., response actions where, upon compl etion of the remedial action
no hazardous substances will remain, but five or more years are required to reach that point.

The remedy at the CAC Site includes three remediation systems:

. Sail vapor extraction (SVE) in the main plant area (MPA), completed in 1995.

. SVE in the North Remediation System (NRS), installed in 1989.

. Air stripping at the municipal water supply wells (the Town of Collierville's Water Plant
#2) immediately northwest of thefacility, implemented in 1990. The Water Plant #2 wells
are used to contain contaminated groundwater migrating from the Site. This was
formalized asthefinal remedy inthe USEPA's Record of Decision (ROD) and subsequent
design documents (1994).

Both the NRS and Water Plant #2 systems were completed before the remedia investigation
and feasibility study (RI/FS). To document construction completion, USEPA prepared a
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Preliminary Close Out Report (PCOR), October 31, 1995. The PCOR was written when the
MPA system was completed in 1995. The PCOR is considered the "trigger” for this five-year
review. Treatment isongoing, and hazardous substances are still present onsite at concentrations
above levels protective of unrestricted use.

Five-Year Review Report For mat

The format for this review has been adopted from the USEPA Draft Guidance for Conducting
Five-Year Reviews (April, 1999). Elements of the five-year review are presented as outlined
below:

. Section 2 presents the site location information and the history of the CAC site,
including a summary of the RI/FS and remedial design/remedia action (RD/RA).

. Section 3 summarizes the risk conclusions and cleanup goals developed during the
RI/FS, and assesses the impact of any changesin risk information.

. Section 4 discussestheremedial actionsimplemented at the site, their performance, the
site inspection of each remediation system, and conclusions regarding remedy
effectiveness.

. Section 5 documents interviews conducted during the five-year review process, aswell
asidentifies all documents reviewed.

. Section 6 presentsthefive-year review assessment with respect to the site-wide remedy.
. Section 7 documents deficiencies identified during the review, presents

recommendations for site improvements, and recommends a timeframe for the next
five-year review.
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Section 8 issues the protectiveness statement for the CAC Site.
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2.0 SITE BACKGROUND
This location summarizes the Site's setting and history, including a summary of the RI/FS and
remedial design/remedial action (RD/RA).

2.1 Physical Characteristics

The Carrier Site is located on the western side of the Town of Callierville, Shelby County,
Tennessee (popul ation approximately 30,000). Thesite, shownin Figure 2-1, islocated near the
intersection of U.S. Highway 72 and Byhalia Road with the nearest residential area being
approximately 100 feet North of the Site boundary adjacent to the Collierville municipal well
field.

The Siteisin the Gulf Coastal Plain, which isamagor phys ographic subdivision distinguished
by gently rolling topography and a characteristically thick layer of loess deposited during
Pleistocene glaciation. Because of the gently rolling topography, the site has been graded and
filled in various locations in order to change drainage patterns and adapt the land for

manufacturing use.

Anomalous areas of |oess deposition are associated with alluvial plains of Mississippi River
tributaries that cross the area. These riversinclude the Wolf River, the Loosahatchie River and
Nonconnah Creek. Nonconnah Creek runs through the southern site boundary.

The nature of the Site is such that avian or terrestrial wildlife would not be drawn to the site.
Any wildlife near the site is expected to be minimal, given the amount of development in the
area. Since the impacted areas are within the working areaof the manufacturing facility,
wildlife is not expected to be present in impacted areas currently undergoing remedia actions.



Figure 2-1
2000 0 2000 Feet ENSA FE Site Location Map

— Carrier Collierville Site
File: /igissafefprojecta/carriedicolisrvie. apr Collierville, Tennessee
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2.2 Land and Resource Use
A site map is shown in Figure 2-2.

Prior to 1967, the Site consisted of maintained vegetation (i.e., grasses and trees). In 1967 the
Town of Collierville purchased the property, constructed industrial buildings, and purchased
industrial equipment for the Site. In March 1967, the property, buildings, and equipment were
leased to Carrier Air Conditioning Corporation. Later the same year, Carrier began
manufacturing residential heating and air conditioning units at the Site.

Alsoin 1967, the Town of Colliervilleinstalled awell field for potable water on the northwest
corner of the Site. The operation, consisting of two extraction wells, a treatment plant, and a
storage tank, is identified as Water Plant #2. Currently, under frequent monitoring, the wells
provide up to 1.4 million gallons per day (MGD) of potable water to the Town of Collierville.

In 1987, Carrier purchased the facility from the Town of Collierville, excluding the northwest
parcel on which Water Plant #2 is located.

With the current strict zoning, the long term, future use of the Site would be for continued
industrial use. The Site is an operating facility and will continue to be so for the foreseeable
future.

With the exception of Nonconnah Creek, surface waters do not exist on Site or adjacent to the
Site. Town and county ordinances restrict the use of the shallow water bearing zone and the
Memphis Sand aguifer. The Memphis Sand aquifer is the primary drinking water source and
is regulated by the Memphis Shelby County and the Town of Coallierville to prohibit
installation of wells in the Memphis Sand aquifer or shallow aquifer without a permit.
Therefore, shallow groundwater is not currently used for domestic purposes in the immediate
area. The nearest municipal well in the Memphis Sand aquifer, is located adjacent to the
northwest comer of the Site.
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Current groundwater pathways exist for the local residents supplied by the Collierville
municipal water supply system. Actual exposure to groundwater contaminants (through the
municipa system) is minimized (or eliminated) by engineering controls (i.e., air stripping of
municipal well water prior to distribution).

2.3 History of Contamination

In the process of assembling air conditioning units, aluminum sheeting is stamped and

assembled with copper tubing to form air heat exchangers. Stamping and forming oils and dirt

are removed from these parts prior to final assembly. Until about 1986, trichloroethylene
(TCE) was the primary solvent used to degrease and clean these parts.

Contamination Sources

In 1979 and 1985, TCE releases occurred from solvent storage systems to an area just south of
the main manufacturing building. The approximate release areas are shown on Figure 2-2.
The 1979 release, which occurred from a vent degreaser pipe, was estimated to be several
thousand gallons. In 1985, approximately 500 gallons of TCE was released from a pipe
associated with an aboveground storagetank in the samevicinity. Soil removalswere performed
by Carrier following both spills.

In the rear of the facility, a wastewater lagoon operated by the plant from 1972 to 1979
apparently received TCE- and zinc-contaminated waste sometime during its seven-year
operational period that resulted in contamination of lagoon sediment. Impacted sediment was
removed from the lagoon prior to closure, and in 1989 a soil and groundwater treatment system
(the NRS) was installed.

As a result of the 1985 spill, monitoring wells were installed at the facility to monitor
groundwater. Since 1985, the Tennessee Department of Environmental Conservation (TDEC)*
required groundwater monitoring on a regular basis. In 1986, low levels of TCE were

This agency was formerly known as Tennessee Department of Health and the Environment (TDHE).

8
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detected in the groundwater from the two extraction wells in the Town of Collierville's Water
Plant #2. No TCE was found in treated water (i.e.,, water just before it enters the
Town's distribution system) from the two extraction wells. In 1990, air stripper treatment
systems (packed aeration towers) were installed by Carrier at Water Plant #2 to provide
additional assurance that the Town's drinking water supply would meet Safe Drinking Water
Act (SDWA) maximum contaminant levels (MCLS).

In 1987 and 1988, under an agreement with TDEC, Carrier conducted an extensive Site
investigation. Sampling indicated measurable amounts of TCE in the soils and smaller
amounts in the groundwater at the Site. The Siteinvestigation aso confirmed the earlier
finding of low TCE concentrations in the groundwater from Water Plant 2.

The Site was proposed for listing on the federal National Priorities List (NPL) in 1988.
Carrier and USEPA signed aconsent decreein 1989 to perform the RI/FS, and the Sitewaslisted
on the NPL in 1990.

Remedial I nvestigation

As a result of the spills, the USEPA ordered that an RI/FS be conducted to determine the
extent of contamination from TCE source areas to groundwater, specifically shallow
groundwater. The Remedial Investigation (RI) was performed in multiple phases during 1990
and 1991, with draft RIs submitted throughout 1991 and a final document (including a
Baseline Risk Assessment (BRA) produced in 1992.

Previous investigations at the Site initiated by TDEC had resulted in the installation of fifty-
five soil borings. Eighteen of these borings were completed as monitoring wells; ten in the
fluvial terrace deposits above the Jackson clay and eight within the Memphis Sands aquifer
beneath the Jackson clay layer. In order to complete the determination of extent of
contamination, a series of thirty-two additional borings were augered on Site during the RI.
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Contaminants found left on Site were TCE, cis-1,2-dichloroethylene (DCE), trans-1,2-
dichloroethylene, tetrachloroethene (PCE), vinyl chloride, and zinc.

The RI verified the contaminants of concern at the Site, identified both the MPA and the
former lagoon as primary source areas, and calculated soil cleanup goals protective of
groundwater. The BRA (detailed in Section 3) concluded that there were no risks to onSite
workers due to ingestion or direct contact of exposed, contaminated soil.

Hydrogeologic Setting

The RI aso included an assessment of complex hydrogeol ogic setting of the Site. A shallow,
non-potable aquifer (found in fluvial terrace deposits), usually only afew feet thick, was found
across the Site. The RI postulated that this zone is primarily perched groundwater. The
Jackson clay, which has since been referred to as the "Jackson/Upper Claiborne formation,”
underliesfluvial deposits. Siltsand claystypical of the Jackson/Upper Claiborne sequencewere
not encountered in borings completed south and east of the Carrier facility. Rather, surficial
loessand fluvial deposits were deposited directly over the primary drinking water aquifer in the
Memphis area, the Memphis Sand. These data indicated that the perched groundwater zone
encountered beneath the MPA was hydraulically connected with the Memphis Sand southeast
and east of the Carrier facility.Groundwater in the Memphis Sand flows from the southeast,
beneath the Carrier facility, and then to the northwest, to Water Plant #2.

Contaminants exceeding maximum contaminant levels (M CLs) were quantified in both shallow
(fluvial deposit) and deep (Memphis Sand) wells during the RI. The RI postulated that
contaminants had migrated from source areas along the top of clay "downslope" to the southeast,
where the absence of the Jackson/Upper Claiborne unit allowed direct infiltration of
contaminants into the Memphis Sand. Aquifer testing during the RI indicated that municipal

10
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pumping at Water Plant #2 controlsgroundwater flow beneath the Site, and confirmed that there
was indeed hydraulic connection between the two units where clay was absent.

The BRA for groundwater contamination resulted in risk ranges exceeding 1E-04. Given the
proximity to Water Plant #2 and the presence of Site contaminants in the municipal water
supply, the BRA was evaluated using a residential drinking water scenario. However,
treatment of groundwater prior to entry to the Town's drinking water distribution system
established at Water Plant #2 during 1990 was noted to eliminate this risk and reduce
contaminant concentrations to below SDWA MCLs.

Carrier performed an FSfor the Sitein 1992. The FS discussed six remedial alternatives for
the CAC Site. The need for remedia actions was identified in three areas: the former lagoon
area, the MPA, and the Memphis Sand Aquifer. The document compared various remedies and
treatment technologies for each of the three areas.

USEPA issued the final ROD for the Site in September 1992, which documented the selected
remedy for the CAC Site. The remedy consisted of:

. Institutional controlslimiting futureland use at the Siteto industrial, and limiting water
well construction in the area which may adversely impact containment at Water Plant

#2.
. Continuation of the SVE system at the NRS (installed in the former lagoon area).
. Installation of an SVE system in the MPA.
. Containment of the groundwater plume using Water Plant #2 wells, with ongoing

treatment of extracted groundwater viaair stripping.

11
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Remedial design activities began at the Sitein 1993.

24 Site Chronology
Table 2-1 isachronology of eventsrelated to the Site investigation at the CAC Site.

12
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Table2-1
Chronology of Events

Date Event Additional Information

1967 Town of Collierville purchases the property, constructs industrial buildings,

and purchases industrial equipment for the Site.

Carrier Air Conditioning Corporation leases the property, buildings and
equipment for use as a manufacturing facility.

Town of Collierville installs two extraction wells (Water Plant 2) on the
northwest corner of the Site to supply drinking water to residents.

1972 Carrier installs wastewater lagoon (surface impoundment) north of plant. Sometime between 1972 to 1979 the wastewater laggon
received TCE- and zinc-contaminated waste, resulting in
contamination of lagoon sediment.

1979 Carrier takes wastwater lagoon out of service.

Carrier removed asphalt pavement and underlying soil from
Spill of an estimated several thousand gallons occurs at a vent degreaser the parking areain areas affected by spill.
pipe just south of the main manufacturing building.
1981 Carrier removes approximately one foot of contaminated
Wastewater lagoon is closed. sludge from the base of the lagoon for offSite disposal.
1982 L ease amended to exclude northwest portion of property where Town’s well
are located.
1985 Spill of approximately 500 gallons occurs from TCE aboveground storage tank south  Tank, associated piping, and up to 15 feet of contaminated soil
of main manufacturing building. was excavated and shipped offSite for disposal by Carrier.
Carrier installed monitoring wells at the Site to monitor groundwater. Groundwater monitoring at the Site continued on aregular
basis.
1986 TDEC performed site assessment Low levels of TCE detected in the groundwater from the two.

13
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Table2-1
Chronology of Events
Date Event Additional Infor mation

extraction wells in the Town of Collierville's Water Plant 2.
No TCE was found in treated water (i.e., water just before it
enters the Town'’s distribution system) from the two extraction
wells.  As a result, under frequent monitoring, operation
continued.

1987 On December 14, Carrier purchased all the property in the lease from the Carrier is still the current land owner.

Town of Collierville.

Siteis placed on TDEC's List of Hazardous Substances Sites.

Carrier initiates an extensive, voluntary site investigation under an Sampling indicated measurable concentrations of TCE in soil

agreement with TDEC through 1988. and lower concentrations in groundwater. Sampling confirmed
TDEC finding of low TCE concentrations in Water Plant 2
groundwater.

1988 Voluntary Site investigation report is released to TDEC and EPA

In June, the Site was proposed for inclusion on EPA’s National Priorities List
(NPL).

1989 In September, Carrier and EPA sign CERCLA Consent Order. Under this order, Carrier agrees to perform RI/FS to determine
the type and extent of contamination at the Site and identify
remedial action alternatives.

Carrier installs a groundwater removal and treatment system and soil vapor
extraction (SVE) system in the former wastewater lagoon (the North
Remediation System, or NRS).

1990 Placement of Site on NPL isfinalized.

14
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Date

Event

Table2-1
Chronology of Events

Additional Information

1992

Carrier commences remedial investigation (RI).

Draft RI report submitted to EPA

Carrier installs air stripper treatment systems (packed aeration towers) at Water Plant
2 to provide additional assurance of the removal of trace amounts of TCE and its

degradation products from the Town'’s raw water supply.

Design, construction, and operation of system was coordinated with and approved by

State, Town, and EPA agencies.

The RI/FS Reports and Proposed Plan for the Site are finalized and released to the

public.

Water Plant 2 remainsin continuous service, providing up to
1.4 MGD of potable water to the Town of Callierville.

The RI outlined investigation findings and the FSidentified the
need for remediation in three aress:

(1) former lagoon area (to address impact of former discharges
to lagoon)

(2) main plaint areaor MPA (to addressimpactsfromthe 1979
and 1985 TCE spills)

(3) MemphisSandaquifer (to contain onSitegroundwater plume
that had been impacted as aresult of soil contamination).

Six remedial aternatives for the Site were also presented.

1992 (Cont’ d)

EPA Regional Administrator Greer C. Tidwell signs the Record of Decision (ROD)

which documents the selected remedy for the Site.

15

Site remedy consisted of:
. Institutional controls limiting future land use at the
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Table2-1
Chronology of Events

Date Event Additional Infor mation

. site to industrial, and limiting water well construction
in the area (restrict installation of wells which may
adversely impact containment at Water Plant #2).

. Continuation of the SVE system (NRS) in the former
lagoon area.

. Instalation of an SVE system in the MPA to treat
contamination that resulted from the 1979 and 1985
spills.

. Containment of the groundwater plume using the
municipal well field at Water Plant #2, with ongoing
treatment of extracted groundwater viaair stripping.

Supplemental aquifer testing using the Town of Collierville's wellfield to support
groundwater remedy design and to gauge the wellfield’s adequacy to contain the
contaminated Memphis Sand plume.
1993 EPA issues a Unilateral Administrative Order and Scope of Work for completion of
remedial action tasks.
1994 MPA SVE Project Design and Groundwater Remedy Design documentswere submitted.
Construction on the MPA SVE system was initiated.
The system was installed to treat contamination that resulted
I nstallation of downgradient/point-of -compliance monitoringwellsMW-60and MW-62  from the 1979 and 1985 spills.
occurred.
1995 MPA SVE system construction was completed with the system beginning operation  Recurring problems with the regenerative blower used for the

during March 1995. Final inspection of the MPA SV E system was performed on June
1, 1995.
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Date

Table2-1
Chronology of Events

Event

Additional Information

1996

1997

1998

Modifications to the MPA SVE system and testing of the new equipment were
performed in February, 1996, immediately followed by system re-start. Supplemental
modeling of the degree of containment provided by Water Plant 2 was performed in July
and August 1996, during a month-long shut down of the Town wells for maintenance.

Soil boringswere completed at the NRS to assess effectiveness of the NRS SV E system
in December.

Based on the 1996 sampling event, modifications were made to NRS operation: deep
wells were opened to act as passive vents while vapor extraction was continued in
shallow wells. During summer months, ambient air was alsointroduced into the shallow
well manifold to moderate temperatures in the blower and minimize operational
problems.

Carrier started abandonment of 55 monitoring and pilot study wellsinstalled during the
RI or RD investigation.

Abandonment of wells completed during the first quarter. All wells were closed in
accordance with Shelby County Health Department regulations.

system has been operating continuously since installation.

Improvementsthat were determined asaresult of the assessment
were addressed in 1997.

Appendix A contains tables with list of wells that have been
closed and wells that have been left open. A figureillustrating
the location of open wellsisalso included in Appendix A.

1998 (Cont’d)

NRS blower failure, replacement with a positive displacement blower capable of
generating higher vaccum. TDOT begins expansion of adjacent roadway; monitoring
well MW-16 due to TDOT construction; subsequent abandonment of MW-16.
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Table2-1
Chronology of Events

Date Event Additional Information
2000 CAC Site Five-Y ear Review.
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30 RISK EVALUATION

The RI/FS identified seven existing or possible contaminants of concern for Site soils and
groundwater: TCE, DCE, vinyl chloride, PCE, dichloroethane (DCA), lead, and zinc. Of these,
TCE (the chemical spilled onSite) and DCE (acommon degradation product of TCE) werethe
most frequently detected and generally found at the highest concentrations. Vinyl chloridewas
not detected on Site in any media at a significant frequency, but is considered a common
degradation product of TCE.

3.1 BasdineRisk Assessment

A human health BRA was conducted asapart of the RI/FS processto evaluate potential threats
to human health and the environment from hazardous substances. BRAs are mandated by
CERCLA (as amended by the Superfund Amendments and Reauthorization Act [SARA]) to

assess the need for remedial action at NPL sites.

The BRA evauated dermal contact pathwaysfor Site soil, aswell asingestion/inhalation risks
from onSite groundwater. Two land-use scenarioswere considered: industrial use (the current
and projected future use at the Site), and residential use (assumed under an "uncontrolled”

setting).

The BRA concluded no significant direct inhalation exposure on Site would be expected asa
large portion of the contaminated areais paved/covered. The unpaved areas of the Site are far
less contaminated and are covered by maintained vegetation. Conservative estimates based on
the total area of the Site which has surface contamination were used to assess current adult
worker exposure to volatile contaminants of concern. The entire unpaved/uncovered area of
the Site was used to assess the risk to adult workers posed by lead and zinc in the Site surface

soils. In both instances, the workers were assumed to contact the Site uniformly.
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To assess the risk posed by the Site to future Site residents, the BRA evaluated exposures to
children. To evaluate exposure to future child residents, it was assumed that the entire Site
would be unpaved/uncovered, and that all potential ingestion and dermal contact exposures

would occur within the contaminated surface soil zones.

The results of the risk calculations for the major soil contaminants, using the above stated
assumptions, are shown in Tables 3-1 and 3-2. Table 3-1 shows the potential risk to workers
from the major contaminants of concern, and Table 3-2 showsthe potential risk to future child
residents. This dataindicates that exposure to even the most contaminated surface soils does
not pose an incremental lifetime cancer risk (ILCR) greater than the |E-6 point of departure
(oneexcess cancer deathin apopulation of Imillion) for current Siteworkersor futurechildren
on Site. Hazard indices (HI) were less than 1 for both scenarios, indicating no noncancer

toxicity to Site workers or potential residents.

Themost contaminated groundwater may poseasi gnificant carcinogenic and non-carcinogenic
risk if hypothetical, future residents were exposed. The ILCR to future residents posed by
ingestion of groundwater is 2.5E-4. The HI values for lead and zinc were 4.1 and 0.82
respectively, under the future resident scenario. Groundwater cleanup goals were set using
MCLs, which are ARARs under the NCP.

3.2 Review of Baseline Risk Assessment for CAC, Tennessee

In accordance with the five-year review guidance, the original BRA wasreviewed to evaluate
basic assumptions regarding risk to human health and determine if any assumptions have
changed. Current USEPA Region |V guidance was considered during thiseval uation. Because
the major concern prompting this review involves the risk associated with exposure to TCE
insurfacesoil, thereview focuseson thisexposure scenario. Because groundwater remediation

isgoverned by MCLs, the groundwater patyway was omitted from this evaluation.
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Approach

To conduct thisreview, risk was estimated following current USEPA Region 1V guidance and the
results were compared to risk estimates in the original 1992 report. Both intake parameters and
toxicity valuesfor TCE have changed since theinitial BRA. Details regarding this assessment can
be found in Appendix B.

Table3-1
BRA Summary of Risksfor Adult Workersfrom Oral and Dermal Exposure to Contaminantsin Soil
Soil Contaminant Upper Bound Risk
Contaminant Level (mg/kg)? Level® Hazard Index
TCE 35¢ 1.0E-7
1,2-DCE 0.077° 7.2E-6
Vinyl Chloride 0 0
DCA 0 0
PCE® 0.011 1.5E-10 1.0E-6
Lead 12¢ — 2.8E-2
Zinc 51° 2.3E-4
Sum cancer risk = 1.0E-7 Sum HI =0.028
Notes:
a = The90-95% upper confidence level was not calculated as the data are not normally distributed. The mean

concentration was calculated for in al soils within surface contaminated areas. For metals the mean
concentration was assumed to bein all unpaved/uncovered Site soils. TCE and 1,2-DCE concentrations are
the means for all samples collected at depths of 0 to 5 feet, including screening data from Phase 1.

b = HIof >1indicates potential non-cancer toxicity. The allowable risk range determined by USEPA is|E-4 to
1E-6; risk within this range is considered on a case-by-case.

¢ = Withtheseassumptions, approximately 89 mg/kg of vinyl chloridein soil at this Sitewould equal 1E-6 ILCR
level.

d = PCEwasidentified in one soil sample.

e = Lead and zinc concentrations for all samples collected within five feet of ground surface were used to

compute mean values.
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Table 3-2

BRA Summary of Risksfor Potential, Future Child Residents from Oral and Dermal Exposureto

Contaminantsin Soil

Soil Contaminant Upper Bound Risk
Contaminant Leve (mg/kg)? Leve® Hazard Index
TCE 35° 5.2E-7
1,2-DCE 0.077° HI=6.1E-6
Vinyl Chloride 0 0
DCA 0 0
PCE 0.011 HI=1.7E-6
Lead 12¢ HI=1.9E-1
Zinc 51° HI=3.9E-3
Sum cancer risk = 5.2E-7 SumHI =0.19
Notes:
a= Themean concentration wascalculated for all Site soil sampleswithinfivefeet of ground surface
where TCE and/or DCE has been identified; assumes 100% of Future Child Resident soil
exposure isin contaminated area on Site.
b= HI of > 1 indicates potential non-cancer toxicity. Upper bound ILCR levels between 1E-4 and
|E-6 are considered on a case-by-case basis as to their acceptability level by the USEPA.
c = IE-6 ILCR (with these assumptions) in soil "150 pg/kg vinyl chloride.
d= TCE and 1,2-DCE data from samples collected prior to the initiation of the Remedial
Investigation were included. Below detection limit results were not used in the calculation of
means.
e= Lead and zinc concentrations for al samples collected within five feet of ground surface were

used to compute mean values.

It wasassumed that in thefuturethe entire Sitewill beunpaved/uncovered. The shallow water bearing water zone
is not currently used as a source of drinkable water nor is it anticipated to be used as a drinkable source in the
future. Therefore, it was not considered a viable future exposure pathway.

Due to advancements in risk assessment methodology since the BRA was developed, several

factors used in assessing risks due to TCE have been changed, including:

e Three intake parameters used to calculate the chronic daily intake (CDI) for the dermal

contact exposure pathway were altered from values used in the origina report. Two of

these, the surface area of exposed skin (SA) and the exposure duration (ED), were

adjusted upwards resulting in higher CDIS. Theother, the soil-to-skin adherencefactor

(AF), was adjusted downwards, resulting in a lower CDI. Carcinogenic risk and
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noncancer toxicity, therefore, would likely increase overall dueto the more conservative

assumptions now used.

. Ora and dermal reference doses (RfDs) for cal culating noncarcinogenic risk from TCE
exposure were not available at the time of the original report and are now available. HI

contributions would therefore increase if the BRA was performed today.

. The method used for calculating the concentration term in the origina report is not
consistent with current Region IV guidance. The acceptable method isto use either the
maximum detected concentration or 95 % upper confidence level (UCL). In either case,
the new concentration term would be much higher than the value used for TCE in the

original report. Again, the Site risk posed by TCE would likely increase.

If anew BRA were performed, the overall effect of using current USEPA Region IV guidance
isthat both carcinogenic and noncarcinogenic risk estimates would be increased, by roughly
one order of magnitude (from |E-7 to 3E-6). While TCE was used as an examplefor the above
assessment, this logic can be extended to other Site COCs: risks contributed by DCE, PCE,
etc., will a'so change. Itisexpected that the overall (total) Siterisk under anindustrial scenario
wouldfall withintherangeof |IE-6to | E-5, till well withintheallowablerisk range established
by USEPA. Noncancer toxicity under an industrial scenario is still expected to fall withinan

acceptable range.

Secondly, it should be noted that inhal ation pathway, which wasnot included inthe 1992 BRA
as impacted areas were beneath asphalt and concrete, may be evaluated under new risk
assessment guidelines for specific exposure scenarios (e.g., short-term maintenance or utility

work exposures). It is likely that consideration of the inhalation pathway would increase
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overal Siterisks; however, thisfive-year review analysis of risk parameters did not calculate

the actual increases.

Finally, it isimportant to note that thelead analysis performed during the BRA compared Site
concentrations assuming a HI. However, current methodology evaluates the 95% UCL (or
maximum) lead concentrations using screening values (400 mg/kg for residential scenarios,
900 mg/kg for industrial scenarios). Lead can therefore be eliminated from the COC list asits
maximum concentration is less than 400 mg/kg; no additional assessment would be required

under current guidance.

3.3  Assessment and Conclusions

The risk review performed in conjunction with this five-year review indicates that risk
guidance has changed significantly since 1991 and 1992, when the final RI was approved.
Variousassumptionsandinput parametersinto therisk equations have been modified toreflect
refinements in toxicology and environmental risk assessment. However, any changesin risk
assessment assumptions are not expected to have an impact on the remedy at this Site given
that the remedial goal selected for Site soil, based on protection of groundwater, is more
conservative than human health targets based on either Site workers or theoretical future

residents.

The ROD establishes a soil cleanup target for TCE of 0.533 mg/kg (or 533 pg/kg), based on
protection of groundwater. MULTIMED was used to evaluate various soil cleanup standards
which were protective of the underlying Memphis Sand aquifer system. The 0.533 mg/kg goal
was selected as most protective. Therefore, soil remediation at the Site is targeted at source

areas where soil concentrations exceed this goal.

Human-health based remediation goals, in contrast, are likely to be one- to two-orders of
magnitude higher than the current ROD goal. Region IV currently uses Region IX Risk Based
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Concentrations (RBC) ascommon "first cut” screening concentrationsfor Site constituents of
concern, and are roughly representative of a IE-6 threshold under conservative exposure
conditions. These are presented here for comparative purposes, given that they account for all
exposure pathways (ingestion, dermal contact, and inhalation). The RBC for TCE under an
industrial-use scenario is 19 mg/kg, significantly higher than the current ROD goal. The

residential-use RBC for is 5.7 mg/kg, or more than 10 times Carrier's onSite remedial goal.

Therefore, although risk standards have changed since the RI was approved in 1992, it is not
necessary to re-calculate Site-specific risk at this Site. Remediation systems in the NRS and
MPA are currently addressing source soils which exceed the lower, groundwater-protection
based criterion of 0.533 mg/kg. As aresult, remedies protective of groundwater, such as the
NRS and MPA, are also protective of human health at the Carrier Site.
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4.0 REMEDIAL ACTIONS
This section describesthe operation of each remediation component of the Carrier Siteremedy

over the past five years. These components include:

. Institutional controlsfor land and groundwater use.
. The NRS SVE system.

. The MPA SVE system.

. Point-of-use controls at Water Plant #2.

. Containment of contaminated groundwater using Water Plant #2.

4.1 Institutional Controls
Land use at the CAC Site is zoned industrial. The Town of Collierville has indicated that

long-range plans for the area anticipate land use will remain industrial/commercial.

Shelby County prohibitsinstallation of drinking water wellswithin 0.5 milesof stateor federal
Superfund sites unless the well owner can demonstrate that the well will not enhance the

migration of contaminants (Shelby County Well Construction Code, 4.01[C]).

4.2  North Remediation System (NRS)
The NRS was installed in the former lagoon area during pre-CERCLA response actions in

1989, and has operated continuously since then, except as noted bel ow.

4.2.1 Original Design Specifications
TheNRSbegan asatreatability study at thelocation of theformer surfaceimpoundment, north
and west of the manufacturing buildings. Sincethetreatability test was successful asinstalled,

operation was selected as the long-term Site remedy in this area.

26



Five-Year Review
CAC Site
August 24, 2000

Wells

Well configuration consists of an array of five, 4-inch diameter stainless steel wellsinstalled
torecover contaminated groundwater inthe shallow aquifer and to alow vapor extractionfrom
the unsaturated soil. The deep wells are screened from the top of the Jackson Clay through the
lower 20 feet of the fluvial deposits. Each well has 20 feet of 0.010-inch slot well screen
attached to a riser completed to ground surface. The deep wells serve as both SVE and
groundwater extraction wells. Bottom-loading, pneumatic pumps deliver groundwater to a
rectangular clarifier tank which overflows to one of two surge tanks.

Within the deep well network is an arrangement of four, 2-inch diameter stainless steel wells,
screened from 15 to 25 feet bel ow grade. The deep wellsare constructed with a10-foot section
of 0.010-inch slot well screen attached to a section of stainless steel riser to ground surface.
The shallow wells serve only as SVE wells and do not contain groundwater pumps.

Pumps

Bottom loading, pneumatic pumps were designed to deliver groundwater to a clarifier tank,
which overflowsinto one of two surge tanks. Pump construction is stainless steel and Teflon.
A 5-horsepower (hp) compressor at the equipment skid suppliesair. Pump cyclesare actuated
from control-panel mounted pneumatic timers. Well-head solenoids stop air supply to pumps
if afloat switch does not sense aliquid level in the well.

Water is piped underground from the well vaults to the treatment system through a manifold
of polypropylene tubing contained within a 4-inch diameter polypropylene pipe.

Air Stripper Columns

Water flows by gravity from the clarifier into the first surge tank, and is pumped to the top of
al2-inch diameter random packed strippingtower. Packingis1-inch diameter Jaeger Tripacks,
loaded to a bed height of 16 feet. A 2.5-hp blower provides countercurrent
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airflow in the packing section at 167 cubic feet per minute (cfm), while water is circulated
through the packing at a design flowrate of 10 gallons per minute (gpm).

Soil Vapor Extraction

Vapor recovery wells are connected to the central skid by amanifold of 2-inch polypropylene
pipes. The deep and shallow wells are manifolded separately and each well head has an
isolation valve. The deep and shallow well piping comes together at the surface where it was
originally connected to a 5-hp, regenerative type air blower. This blower has since been
replaced with a positive displacement blower capable of 180 cfm at 122 inches of water.

4.2.2 Remedial Action Objectives

The remedial action objective (RAO) at the NRS is to prevent migration of contaminantsin
soil, which would result in Memphis Sand aquifer contamination in excess of MCLs and
applicable or relevant and appropriate requirements (ARARS). The 0.533 mg/kg TCE god
developed during the RI/FS and selected as the ROD goal for remediation of the MPA spill
area was deemed conservative and therefore was selected as the goal for the NRS.

4.2.3 Current Operating Parameters

Currently the water side of the NRS is not in operation due to alack of groundwater present
inthewells. Oncetheinitia dewatering phasewascompleted, theNRSwell field hasremained
dry. However, the air stripping system is used to treat extracted groundwater collected at the
MPA SVE system.

The SVE system currently operates with both the shallow and deep well manifolds open,
however, more vacuum stress has recently been applied to the shallow wells. Theregenerative
blower was replaced with a positive displacement blower in the fall of 1998. Vacuums
generated at the wellhead range from 70 to 120 inches of water, the higher vacuums being
generated when the shallow wells were stressed by closing the deep well valve. Discharge
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temperatures range from 90 to 125 degrees Fahrenheit depending on the outside temperature.
Higher discharge temperatures were realized when the vacuum was increased on the shallow
well side of the system. The flowrate from the shallow wells averages 25 to 30 c¢fm, and 100
to 110 cfm for the deep wells.

424 O&M Evaluation

Required O& M consists of maintenance on the blower only. Drive ends are greased monthly,
and oil changed per manufacturer recommendations. The NRS SVE system has experienced
very little downtime since it began operation. When it failed after 9 years of continuous
operation, the original regenerative blower was replaced with a positive displacement blower
in September of 1998.

4.2.5 NRS Sitelnspection
Site inspections of the NRS system were performed on June 29, 2000. The objective was to
inspect each component of the system and note any changes in operation, components not

operating, and normal wear and tear. The NRS is currently operational.

Security

The entire NRS areais secured by achain link fence with locking gates. The northern part of
the fence has a hole in it, large enough for a person to enter. Both gates have locks on them,
but can easily be pushed open. Each well is housed in a steel vault, with asteel cover. These

vaults are not locked.
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Wells
Inspection of each wellhead revealed no damage. All valvesare operational. All piping isstill

in good condition. Down-well inspections were not included as part of this scope.

Pumps

Since the water-side of the NRS s currently not in operation, the pumps were not turned on.

Air Stripper Columns

A visual inspection of the packing material in each stripper column showed no major signs of
fouling. However, if this system were to be put back in operation in the future, cleaning of the
packing material with an acid wash would be recommended. Both stripper columnblowersare

operational and showed no signs of excessive vibration or excessive noise.

Soil Vapor Extraction

All wellhead-piping components of the SV E system are in good condition. Isolation valves at
each wellhead are operational and sample ports still available. Piping at the equipment
compound isin good condition, however, sample ports at the shallow and deep well manifold
lines need replacing. The moisture separator was not holding any water at the time of
inspection and all threaded connections and the drain valve isin good condition. The SVE
blower was operating within its specified range at the time of inspection. The system was
turned off and routine O& M performed ontheblower. Thisconsisted of greasing of eachdrive
end, checking the oil in the blower, and inspecting the motor belt for wear. Discharge piping

after the blower isin good condition.
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4.2.6 Permit Compliance
All air permitting at the Carrier facility was performed under TitleV (SRC083). Air emissions at
the NRS aretypically lessthan 1 pound per day (Ib/day) TCE, and the NRS has been identified as

an insignificant source area under the Title V permit.

4.2.7 Performanceto Date
Operation of the NRS SV E system hasresulted in near completeremoval of TCE soil contamination
from soil identified during the RI. Based on system discharge data, 11,476 |bs of TCE have been

removed by vapor extraction since January 1992.

Since January of 1994, vapor samples have been collected quarterly fromthe NRS. Prior to thisdate
it is estimated that approximately 11,000 Ibs of TCE were removed by the system. The reduction
in mass removed over the past 6 years (approximately 475 |bs) istypical of SVE system operation
where concentrations reach an asymptotic level. A dlight increase in mass removed over past years
is noticeable since the focus has shifted to the shallow wells. Table 4-1 shows mass removed by
guarter at the NRS.

Table 4-1
TCE Mass Removal at NRS
Time Period Mass Removed (Ibs of TCE)
1989 through 2™ Quarter 1995 11,000
31995 21
4" 1995 14
1% 1996 21
2" 1996 16
31996 14
4™ 1996 18
1% 1997 12
2" 1997 18
311997 15
4" 1997 12
1% 1998 10
2" 1998 0
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Table4-1
TCE Mass Removal at NRS
Time Period Mass Removed (Ibs of TCE)

371998 22

4™ 1998 95

1 1999 58

2" 1999 19

391999 4

4™ 1999 57

1% 2000 52

Total Mass Removed----NRS 11,476

Confirmatory soil sampling at the NRS was conducted on December 19 and 20, 1996 at the request
of the Site owner. Resultsindicate the TCE concentration in the soil was generally below the TCE
cleanup standard of 0.533 mg/kg. Biased soil sampling was conducted at four locations chosen to
present the worst case, at nine depths. Only two samples out of 36 contained TCE concentration in
excess of the soil cleanup goal. A singularly high result camein asample collected at 15 feet below
ground surface (bgs) in the northwest corner of the NRS area. The results of the confirmatory
samples prompted a focus on the shallow wells, or stressing the shallow soils as opposed to the

deeper soils.

4.2.8 NRSConclusions

Treatment systems at the NRS are functioning as designed. Figure 4-1 showsthe massremoved per
guarter for the NRS. Mass removal at the NRS area had been decreasing steadily since system
maodificationswere madein 1996; performancewas enhanced by addition of apositivedisplacement

pump in 1998.

Evaluation of cumulative mass removal since 1995 is shown in Figure 4-2. The cumulative mass
removal graph clearly indicates the NRS system has approached asymptotic conditions several
times. Because the 1996 sampling event indicated amajority of samples (34 out of 36) met the 0.533
mg/kg goal at the NRS, and because of the additional mass removal which has
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occurred since then, additional sampling is recommended at both the NRS areato evaluate the

progress of SVE to date.

43 Main Plant Area (MPA)
TheMPA systemwasinstalled during 1994 and 1995, and hasbeen operating continuously since
startup, except as noted below.

4.3.1 Original Design Specifications
The SVE systeminstalled in the M PA areawas more complex than that installed at the NRS. Its

components are described below.

Wells
The MPA SVE system consists of six shallow (depth to 20 feet bgs) wells; one deep (depth to

40 feet bgs) well, and two horizontal extraction wells.

Each vertical SVE well is constructed of 2-inch schedule (SCH) 40 polyvinyl chloride (PVC)
piping, with 15-feet of 0.010-inch slotted well screen and riser pipe. The horizontal wells, which
run the length of the building from the breezeway east to the edge of the concrete cover, also are
constructed of 0.010-inch slotted well screen. Shallow and deep SVE wells are manifolded
separately to the equipment compound, where each manifold is fitted with a 4-inch valve for
operation. The horizontal wells are also separately manifolded to the equipment compound and
contain 4-inch valvesfor independent operation. Thehorizontal wellsalso contain 1-inch valves
which can be open to the atmosphere to serve as a passive air inlet when not being used for

extraction.
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Moisture Separ ator

Extracted soil vaporsfirst passthrough a40-gallon moisture separator to remove entrained water
vapor from the airstream before it passes through the carbon vessels or the vacuum blower. A
high-level shutdown addresses situations where too much water has been collected. A drainis
manually opened to remove this water from the separator into drums. The contents are then
discharged to theair stripper at the NRSfor treatment on an as-needed basis before entering the

sanitary sewer system.

In-Line Flowmeter
Soil vapor passes through a 4-inch flowmeter. The flowmeter is calibrated to read airflow rate
from 10 to 100 cfm. Individual line or well flow can be measured by opening/closing the

appropriate manifold valve.

In-Line Heater

Before entering the carbon vessels, soil vapor passes through the in-line heater to diminish the
negative effect of relative humidity on carbon adsorption capacity. The heater is operational
when the main heater control ison and air is passing through the duct. The heater automatically
shuts down by operation of an airflow switch when no air is passing through the duct. A
temperature indicator downstream of the heater is used to monitor air inlet temperatureinto the
carbon vessels.

Gas-Phase Carbon Adsorbers

Sail vapor is directed to two skid-mounted gas-phase carbon adsorbers. Each adsorber holds
2,0001bsof 4 x 10 reactivated carbon, and has 6-inchinner diameter (D) inlet and outlet flanges
and manways for removal/addition of carbon. Vacuum gauges |ocated upstream, between, and

downstream of the carbon units are used to monitor pressure drops across the adsorbers.

36



Five-Year Review
CAC Ste
August 24, 2000

In-Line Air Filter
Thesoil vapor passesthrough ahigh-efficiency particulateair filter toremovefine-particlesolids
from the airstream. Pressure gauges located upstream and downstream of the unit are used to

monitor the pressure drop across the filter.

Vacuum Relief Valve
The vacuum relief valve isinstalled to prevent excessive system vacuum. Thevalveis set to

release when line pressure just upstream of the vacuum blower exceeds 170 inches of water.

Air Intake Valve

A provision for dilution air is provided through afiltered intake at the blower. A gate valveis
positioned to precisely regulate the amount of make-up air that is fed into the system. Makeup
air is necessary for starting the vacuum system under no-load conditions and for operating the

system at variable levels of vacuum and vapor flow.

Vacuum Blower

The vacuum blower originally in operation at the MPA was a regenerative pump capable of
providing at least 384 cfm under no-load conditions, and capable of operating up to avacuum
of 174 inchesof water or 163 inches of water during continuous operation. However, thisblower
failed on two occasions and was sent back to the manufacturer. The cause, as determined by the
manufacturer, was ingestion of foreign material causing the blower to lock (probably very fine
soil particulates). After the second failure, the blower was replaced with a 5-hp, positive
displacement blower capable of providing 125 cfm at 41 inches of water, or 50 cfm at 190 inches

of water.
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A high-level signal from the liquid level sensor in the moisture separator will shut down the
vacuum-blower. A temperature indicator on the discharge piping allows monitoring of the

physical conditions of the air discharge stream.

Process | nstrumentation and Control
The SV E system can be operated on atimer. Various pointsin the processare monitored and can

actuate a system shutdown, including:

. High water levels in the moisture separator
. Excessive pressure upstream of the vacuum blower

4.3.2 Remedial Action Objectives

The RAO at the MPA is to prevent migration of contaminants in soil, which would result in
Memphis Sand aquifer contamination in excess of MCLsand ARARS. Thetarget levelsfor soil
cleanup to prevent soil-to-groundwater transfersis 0.533 mg/kg TCE.

4.3.3 Current Operating Parameters

Based on datafrom the Rl and from installation of the SV E wells, the majority of contamination
liesin the shallow, finer-grained soils at the MPA. Therefore, the shallow well manifold isin
operation more than the deep well or the horizontal wells. The deep well is only operated
occasionally, to degas the sand and gravel zone. From 1995 until June 2000, the shallow wells
have operated 861 days, the deep well 228 days, and the shallow and deep well simultaneously
184 days, and the horizontal wells 88 days.

Current operating parameters for each manifold are shown in Table 4-2.
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Table 4-2
MPA System Operating Parameters
Vacuum at Discharge
Flowrate Blower Temperature  Radiusof Influence
(cfm) (in H,0) (deg F) (ft)
Shallow Wells 20-25 120-130 100-170 20
Deep Well 35-40 100-110 100-150 100
Horizontal Wells 25-30 100-110 100-150 Not measured

Air flow islower in the shallow wells as compared to the deep because the shallow soils consist
of silty clays and clayey silts to about 25 feet bgs. This materia is underlain by fine-to
medium-grained sands to about 40 feet bgs. Permeability data further illustrates why flowrates
differ: permeability datafrom adepth of 13 to 15 feet bgs at the M PA was 3.6 x 10 'cm/sec, and
was 1.1 x 10 cm/sec at adepth of 32 to 33 feet bgs. The horizontal wellswereinstalled parallel
with the building and completed about 1.5 feet bgsin fill material, and have much longer screen

lengths, therefore flow recorded from these wells is also higher than the shallow well network.

434 O&M Evaluation

Routine O& M of the blower includes monthly greasing of each drive end and changing the oil
in the blower. Also, vacuum gauge and flowmeter readings are recorded and compared to
previousreadingsto check for changes. If changes are noticed, the system isadjusted. Table4-3

shows reasons for the system being shut down, other than routine O& M.

Table 4-3
MPA Downtime Record
Quarter Downtime Reason

2" Quarter 1995 Water problem

3" Quarter 1995 Water problem

4" Quarter 1995 Carbon change

3" Quarter 1995 Regenerative blower failure; system restarted

1% Quarter 1996 Regenerative blower failure, new positive displacement blower installed
4™ Quarter 1996 Carbon change

2" Quarter 1997 Water problem

3" Quarter 1997 Carbon change
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Table4-3
MPA Downtime Record
Quarter Downtime Reason
4" Quarter 1997 Blower belt broken
4™ Quarter 1998 Water problem
1% Quarter 1999 Carbon change
2" Quarter 2000 Water problem

4.3.5 MPA Sitelnspection

Site inspections of the MPA system was performed on June 29, 2000. The objective was to
inspect each component of the system and note any changes in operation, components not
operating, and normal wear and tear. The MPA system is currently shut down due to water

entering the wells and manifold piping. The system was turned on for the inspection.

Security

The equipment compound is secured by chain link fencing with alocking gate. Manifold piping
from below ground surface is outside of the fencing, but since the areais limited to only plant
personnel and Site contractors, it doesnot appear to have been tampered with. Shallow wellsand

the deep well are covered with non-locking steel vaults. The wells do not appear damaged.

Wells
A visual inspection of the deep well and shallow wells revealed no significant damage, other
than normal wear. All isolation valveswithin the vaults are operational, and sampl e portsintact.

One shallow well (2D) is bent just above the well vault, however it is still operational.

The horizontal wells were not inspected because they do not have any above ground
features/vaullts.
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Manifold Piping and Valves
Manifold piping from the shallow wells, the horizontal wells, and the deep well are all
functional. Each manifold valve is operational. The two air intake valves located on the

horizontal wells are operational.

Moisture Separator

The moisture separator lid was removed and the inside of the separator inspected. About 1 to 2
inches of silt or sludge has accumulated inside the separator. Although this does not affect the
performance of the separator, this material should be removed. No leaks were noticed on the

separator.

In-Line Flowmeter

The system was activated to test the flowmeter. The flowmeter was functional when the deep
well wasisolated, and flow rates are within the normal range for the deep well. The flowmeter
registered slightly when the shallow wellswerein operation. However, thisistypical of the past
performance of the shallow wells. Flows from the shallow wells are typically measured at each
shallow wellhead. Again, the flowmeter only registered slightly when the horizontal wellswere
inoperation. Thisisattributed towater withinthelinenot allowing air flow. Continued operation
of the horizontal wells allowed some water to enter the separator, at which time the flowmeter

did register.

In-Line Heater

The heater is operating. The downstream temperature gauge was used to check the efficiency of
the heater. Initially, the thermostat inside the heater was set to 90 degrees Fahrenheit and the
temperature gauge monitored to record when the heater shut down. The heater shut off at
approximately 94 degrees Fahrenheit.

41



Five-Year Review
CAC Ste
August 24, 2000

Carbon Vessels

No leaks were found in the piping going into and out of the carbon vessels. The carbon is
scheduled to be replaced within the next 2 weeks. The pressure differential before and after the
carbon vesselsremains at about 6 to 7 inches of water. Valves onthe bottom of each vessel were

opened to check for water inside. No water was noticed in either carbon vessel.

In-LineAir Filter
Theair filter cartridge was removed and found to be in good condition. There were no traces of
water or other foreign material inside of thefilter housing. The pressuredrop acrosstheair filter

ranges from 4 to 5 inches of water.

Dilution Valve and Filter
Theair dilutionvalveisoperational. Thefilter housing wasremoved, and thefilter inspected and
cleaned. After replacement of the carbon, and the system is turned back on, thisfilter should be

replaced.

SVE Blower

Routine O& M was performed on the blower during the inspection. Thisincluded greasing each
drive end, and checking the oil level. The motor belt was inspected and found to be in good
condition. During the inspection, the dilution valve was completely shut to allow a maximum
vacuum condition at the blower. During this operation, therewere no signsof leaksor excessive

noises or vibrations from the blower.
Alarms

The system was allowed to operate at a vacuum rate of 120 inches of water, as measured at the

blower, while the shallow wells were open. During the inspection, water was being extracted
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and trapped in the moisture separator. After about 1 hour, the separator filled and the system
automatically shut down. The system was reset and turned back on.

The blower disconnect was a so checked while the system wasin operation, and did shut down

the blower when turned to the off position.

4.3.6 Permit Compliance

Air emissions at the MPA have been typically less than 1 Ib/day TCE, but all emissions are
treated with carbon prior to discharge. Asnoted previoudly, all air emissions at the CAC facility
are permitted through the Title V process (SRC083); the MPA has been identified as an

insignificant source.

4.3.7 Performanceto Date

The system has operated approximately 74% of the time since the startup of the MPA SVE
system on June |, 1995. The main reason for downtime of the system is the extraction of water
that is collected in the moisture separator, temporarily shutting the system down. Since 1995,
716 gallons of water have been extracted by the SVE system. The mgjority of the water was
collected in 1995 (493 gallons) during initial operation of the shallow wells. This water is
drained into drums and treated at the NRS air stripper. Extracted water isthought to be coming
from underneath the building (Main Plant) and finding itsway into thewellsand piping trenches
of the system.

Soil vapor samples have been collected since the start of the system. Samples were collected
monthly from June 1995 through January 1997, then every other month thereafter. On occasion,
additional sampleswere collected totest rebound effects after reactivation of thesystemif it was
shut down, or to assess carbon breakthrough. Since activation of the system, approximately

2,597Ibs of TCE have been removed by the system. Broken down by
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manifold, this equates to 2,421 Ibs from the shallow wells, 142 |bs from the deep well, 34 Ibs
from the horizontal wells and 0.03 Ibs from extracted groundwater. Table 4-4 summarizes the
mass removed by the MPA SVE system.

Table4-4
MPA Mass Removal
Shallow Wells Deep Well Horizontal Wells
Quarter (Ibs mass) (Ibs mass) (Ibs mass) Total

2" 1995 482.00 0.00 0.00 482
31995 826.52 2.85 5.48 835
4™ 1995 222.00 000 0.00 222
1% 1996 3.04 181 0.00 5

2" 1996 21.04 .97 0.00 22
31996 14.90 0.00 1.40 16
4™ 1996 124.50 11.00 0.00 136
11997 181.00 0.00 0.00 181
2" 1997 50.00 0.00 0.00 50
391997 45.00 0.00 0.00 45
4™ 1997 37.70 0.00 0.00 38
11998 8.00 0.00 20.14 28
2" 1998 2.30 2.80 0.00 5

31998 0.00 0.00 4.00 4

4™ 1998 0.97 331 311 7

1%1999 66.00 19.00 0.00 85
2" 1999 16.00 51.00 0.00 67
31999 149.00 0.00 0.00 149
4™ 1999 171.00 0.00 0.00 171
1% 2000 0.00 49.00 0.00 49

Cumulative Total 2,421 142 34 2,597

Shallow Groundwater Concentrations

MW-31 is used as an indicator well to measure eventua effectiveness of the soil remediation
system in place at the MPA. MW-31 wasinstalled at adepth of 50 feet bgs. The Jackson/Upper
Claiborneis absent at this location, indicating the confining unit "pinches out” to the northwest
of MW-31. The top of clay contours of the Jackson Clay indicate it slopes radially with a
prominent downgradient direction toward the east-southeast (toward MW-31) and to the west.
Therefore, contaminants entering the shallow groundwater near the main plant would migratein
direction toward MW-31.
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Groundwater datafrom MW-31 indicate an overall downward trend since quarterly monitoring

beganin 1995, and an overall declinein concentration sincethe RI. Resultsof quarterly sampling

of MW-31 are shown in Table 4-5.

Table4-5
MW-31 Concentrations
Quarter TCE (ug/L)
31995 53
4" 1995 140
1% 1996 170
2 1996 19
31996 67
4" 1996 110
1% 1997 65
2 1997 25
31997 21
4 1997 65
1% 1998 Not sampled
2 1998 14
31998 52
2 1999 19
371999 45
4" 1999 80
1% 2000 82

4.3.8 MPA Conclusions

The MPA treatment system is functioning as designed. Figure 4-3 shows the mass removed per

guarter for the MPA area. Mass removal rates at the MPA have been tailing off since 1996;

periodic modifications to the vapor extraction well pattern have augmented removal for the past

severa years.

Evaluation of cumulative massremoval since 1995, shown in Figure 4-4 indicatesthe system has

approached asymptotic conditions several times. Moreover, decreasesin TCE concentrationsin
MW-31 since the RI indicate that mass contributions to the Memphis Sand from shallow
groundwater have been significantly reduced sincetheinstallation of the MPA system. Figure4-5

shows concentration decreases over time.
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These data indicate that the quantity of TCE being introduced into the Memphis Sand has been
reduced by at |east one order-of-magnitude since the Rl in 1990/1991.

4.4  Groundwater Treatment System (Water Plant #2)
The groundwater treatment system at Water Plant #2 was installed during 1990 to remove TCE
from groundwater beforeit entersthe municipal water supply. It has been operating continuously

since installation, except as noted below.

4.4.1 Original Design Specifications

IN 1990, Carrier and the Town of Colliervilledesigned andinstalled an air-stripping tower system
at Water Plant #2 to treat contaminated groundwater that had reached the M emphis Sand aquifer.
This 1.5 MGD system removes TCE from raw water before it enters the chlorination system and
allows the town to use Water Plant #2 fully. The treatment system was designed to handle
incoming TCE concentrations of up to 300 pg/L. Parametersincluded for design were based on

the operation of one air stripper and are summarized in Table 4-6.

Table 4-6

Design Parametersfor Water Plant #2 Air Strippers
Influent Concentration 300 pg/L TCE
Effluent Concentration < 1lpglL TCE
Liquid Flow 500 gpm (each)
Air Flow 4,500 cfm
Temperature > 50 degrees Fahrenheit
Packing Material 3.5-inch diameter Jaeger Tri-Pack
Tower Height 29 feet
Tower Diameter 5 feet
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Wells/Pumps

Groundwater is continually pumped from the two Town of Colliervillewells each of which uses
a 20-hp, vertical turbine pump rated at 500 gpm. Conditions that stop these pumps include: air
stripper blower pressure falls below 0.5 inches water column (indicating blower failure), water
in the air stripper sump exceeds 40 inches, or high water levels in the Water Plant #2 above
ground storage tank.

Treatment

Oncegroundwater ispumped fromthewells, it isrouted to a 10-inch diameter combined influent
header, which splits the flow to the two air strippers, depending upon whether both well pumps
arerunning or just one. If both pumps are operating, the combined flow is split between the two
air strippers, otherwise flow is directed to only one air stripper. Once pumped water has reached
the top of each stripping tower, it entersadistributor to disperse the water over the entire surface
area of the packing medium. The water then gravity flows through the packing as air blowsin
through the bottom of each tower, creating a mass transfer of contaminants from aliquid phase

to a gaseous phase, where it discharges through the top of the air strippers.

Treated water ispumped underground to the original water plant equipment. Whilebeinginjected
with chlorine, water is gravity fed from the aeration tower to a 300,000-gallon ground storage
tank. Finaly, two 800-gpm service pumps distribute the final treated water to the distribution
system.

4.4.2 Remedial Action Objectives

Thegoal of theremedial actionisto contain TCE-contaminated groundwater onSite, until cleanup

levels for the contaminants of concern are reached throughout the attainment area
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(e.g., the plume boundary). Cleanup goals for the Site, as established by USEPA and presented
inthe ROD, are shown in Table 4-7.

Table4-7
Groundwater Cleanup Levels

Contaminant Goal (ug/L)
Trichloroethene 5
Cis-1,2-Dichloroethylene 70
Trans-1,2-Dichloroethylene 100
Tetrachlorethene 5
Vinyl Chloride 2
Lead 15
Zinc 5,000

Since quarterly monitoring began in 1995, only TCE has been detected in the Collierville wells;
all other volatile organics have not been detected above the method detection limit.
Concentrations of lead in the Collierville wells have not been detected above 15 pg/L, and have
been below the method detection limit over the past 6 sampling events. Concentrations of zinc
have been as high as 68.8 ug/L, however, this may be attributed to the galvanized steel sampling
point where the samples are collected and is significantly less than the 5,000 pg/L remedial goal.

4.4.3 Current Operating Parameters
There has been no change in operation of the treatment system at Water Plant #2. Raw and

treated water concentrations at the wellheads are monitored quarterly.

444 0O&M Evaluation
Very little maintenance is required of the air strippers and associated equipment, but under an
agreement with Carrier maintenanceistheresponsibility of the Town of Collierville Public Works

Department.
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445 Water Plant #2 Site I nspection

The Siteinspection of the Water Plant #2 system was performed on June 29, 2000. The objective
wasto inspect each component of the system and note any changesin operation, components not
operating, and normal wear and tear. Only components related to groundwater contaminant
removal were inspected, specifically the Town of Collierville wells, air stripper columns, and

piping inside the equipment building.

Security

Chain link fencing with locking gates secures both production wells and the treatment building.

Production Wells
A visual inspection of the wellswas performed during thisinspection. They appear to bein good

condition.

Air Stripper Columns

Each air stripper column is equipped with manways to allow inspection of the packing material.
During this inspection, only the northern most stripper was checked. The packing material is
showing signs of algae fouling, which wasnoted in 1993. Thisisnot expected to decrease system

effectiveness.
Piping and valving inside the equipment building appear to bein good condition. There were no
visible signs of leakage. Air stripper blowers are operational and are not creating any excessive

noise or vibration.

High/low sump control and blower malfunction safety features were not tested during the

inspection.
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4.4.6 Permit Compliance

With the exception of ARARS, there are no permits in force to operate Water Plant #2.
Approximately 1 1b/day TCE isrel eased to the atmosphere from theair strippers. Emissionsfrom
Water Plant #2 are covered under Carrier's TitleV permit (SRC083). Water Plant #2 isidentified

asaninsignificant sourcein the Title V permit.

44.7 Performanceto Date

Contaminant concentrations in the Collierville wells have been monitored since June of 1990.
TCE levelsin the Town wells consistently exhibit the same pattern: concentrations in the west
well are higher than concentrationsin the east well. Raw water concentrations have been slowly
increasing in both wells since quarterly monitoring began. Excepting some highs and lows, this

upward trend has remained constant, as shown in Figure 4-6.

Mass Removal

Massremoved by Water Plant #2 is cal culated from influent concentrations from the Collierville
wells, the combined flow from the wells, and the assumption that the air stripper removes 100%
of TCE from influent groundwater. Based on these assumptions, Water Plant #2 has removed
3,719 Ibs of TCE since the system was installed. Table 4-8 shows pounds of TCE removed per

quarter.
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Table 4-8
Water Plant #2 Mass Removal Data

Quarter Flow Rate (MGD) Mass Removed (Ibs) Cumulative Mass Removed (Ibs)
Pre-1992 Not available 1,479 1,479
Jun-92 90.7 76 1,555
Sep-92 90.7 60 1,615
Dec-92 90.7 57 1,672
Mar-93 90.7 55 1,727
Jun-93 90.7 58 1,785
Sep-93 90.7 54 1,839
Dec-93 90.7 69 1,908
Mar-94 90.7 Not Available 1,908
Jun-94 90.7 62 1,970
Sep-94 90.7 Not Available 1,970
Dec-94 90.7 Not Available 1,970
Mar-95 90.7 Not Available 1,970
Jun-95 90.7 61 2,031
Sep-95 90.7 62 2,093
Dec-95 90.7 72 2,165
Mar-96 90.7 79 2,244
Jun-96 90.7 76 2,320
Sep-96 90.7 71 2,391
Dec-96 90.7 71 2,462
Mar-97 90.7 85 2,547
Jun-97 90.7 98.1 2,645
Sep-97 90.7 104.1 2,749
Dec-97 85.3 98 2,847
Mar-98 85.9 94 2,941
Jun-98 95.9 104 3,045
Sep-98 96.2 103 3,148
Dec-98 87.9 94 3,242
Mar-99 93 99 3,341
Jun-99 94.9 98 3,439
Sep-99 96.2 97 3,536
Dec-99 97 96 3,632
Mar-00 92.6 87 3,719

Note:

Flow data are not available for pre-August 1997. Estimated, average flow rates of 90.7 MGD were used for

these calculations.
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448 Water Plant #2 Performance/ Conclusions

The treatment system at Water Plant #2 is functioning as designed; TCE is being removed to
concentrations below the MCL by the air stripper system. Figures 4-7 and 4-8 present the mass
removal per quarter and the cumulative massremoval at Water Plant #2 for the past 8 to 10 years.
These data show mass removal rates are increasing, due to both the increasing contaminant

concentrations and the increasing flow rates quantified at Water Plant #2.

4.5 Groundwater Containment

The remedy for the CAC Site uses the existing municipal wells at Water Plant #2 to contain
contaminated groundwater in the Memphis Sand beneath the plant. Thedaily productionratefrom
these wells, during the remedial design, averaged approximately 750 gpm (combined flow), for
atotal daily flowrate of approximately 1.1 MGD.

45.1 Containment Objectives

Modeling performedin 1994 indicated that by maintaining groundwater extraction at Water Plant
#2 at these levels, groundwater in impacted areas would be contained. This assessment also
evaluated whether groundwater monitoring wells MW-60 and MW-62 (installed downgradient
of Water Plant #2) would detect any contamination if containment to the west of the Site was not

adequate.

MW-60 was completed to a depth of 385 feet, with a 20-foot screened interval which was
completed between 70 and 86 feet below the Town wells' screens. MW-62 was completed to a
depth of 200 feet, with a 20-foot screened interval, between 39 and 75 feet above the top of the
Town wells screens. The Town wells are approximately 1,500 feet upgradient of the
MW-60/MW-62 pair.
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Results of hydraulic modeling presented in 1994 were that MW-60 and MW-62 are adequate for
monitoring containment because they are located properly downgradient of Water Plant #2 to
detect any bypass contaminants, and because any bypass contaminants should have had adequate
timeto travel from the source area to the monitoring wells.? Moreover, the modeling indicated
that no additional groundwater extraction was required at Water Plant #2 to effect containment

of the plume.

This modeling was repeated during 1996 and 1997, using data obtained during a maintenance
shutdown period at Water Plant #2. Groundwater conditions were evaluated under static and
pumping conditions. The 1997 verification modeling confirmed the placement of MW-60 and
MW-62 as sufficient to detect loss of containment, and al so confirmed the adequacy of the Water
Plant #2 pumping in containing al contaminated groundwater. The conclusions included the

following:

»  Thedtatic potentiometric surface between thefacility and Water Plant #2 indicated auniform
hydraulic gradient between the area where the Jackson/Upper Claiborne unit is absent and
MW-60/MW-62.

*  The composite capture zone from the east and west wells includes the area of known

contamination beneath the Carrier facility.

*  With increased water demands from the Town of Collierville, pumping rates are expected

to increase, thus causing the composite capture zone to increase in breadth.

2 Both modeling efforts were performed to assess containment, particularly along the western edge of the site.
Both the 1994 and 1996 efforts demonstrated that adequate containment is provided by the west well, ensuring that
no TCE-contaminated groundwater bypasses the Water Plant #2 containment system.
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*  Monitoring wells MW-60 and MW-62 are located downgradient of the Town wells to
intercept any contamination flowing along the western edge of the capture zone or moving

under the production wells.

Since 1997, there have been no changes in operations at Water Plant #2 or in compliance

monitoring data to suggest non-containment.

452 Water Plant #2 Production Rates

TheCalliervillewelshavemaintained production at approximately 1 MGD, with littledowntime.
Figures 4-9 through 4-12 show daily pumping rates for the period August 1997 through May
2000. These data, obtained from Town of Collierville maintenance records, are included as
Appendix C. Tables 4-9 through 4-12 present monthly flow rate data for Water Plant #2. These
dataindicate that since August 1997, 74 % of al operational days have exhibited flows greater
than 1 MGD. The distribution of flow ratesis shown in Table 4-13.

Table 4-9
Monthly Production Data for 1997 (in gallons)
Total Water Treated  Average Water Maximum Water Minimum Water Treated
Month (gallons per month) Treated (gpd) Treated (gpd) (gpd)

August 35,092,000 1,127,000 1,327,000 625,000

September 34,600,000 1,153,000 1,299,000 1,020,000

October 32,871,000 1,060,000 1,221,000 559,000

November 22,164,000 963,000 1,850,000 42,000

December 30,204,000 975,000 1,084,000 928,000

Averages for 1997 1,055,600 1,356,200 634,800
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Table4-10
Monthly Production Data for 1998
Total Water Treated Average Water Maximum Water Minimum Water
Month (gallons per month) Treated (gpd) Treated (gpd) Treated (gpd)

January 27,258,000 879,000 1,235,000 0

February 27,772,000 992,000 1,120,000 650,000
March 30,842,000 995,000 1,084,000 898,000
April 30,452,000 1,015,000 1,156,000 859,000
May 32,817,000 1,059,000 1,215,000 891,000
June 32,638,000 1,088,000 1,296,000 758,000
July 32,480,000 1,048,000 1,217,000 798,000
August 31,204,000 1,007,000 1,198,000 260,000
September 32,641,000 1,088,000 1,221,000 938,000
October 26,984,000 870,000 1,120,000 236,000
November 28,724,000 957,000 1,615,000 227,000
December 32,170,000 1,038,000 1,558,000 63,000
Averages for 1998 1,003,000 1,252,916 548,166

Table4-11
Monthly Production Data for 1999
Total Water Treated Average Water Maximum Water Minimum Water
Month (gallons per month) Treated (gpd) Treated (gpd) Treated (gpd)

January 31,813,000 1,026,000 1,173,000 815,000
February 29,113,000 1,078,000 2,092,000 842,000
March 32,050,000 1,034,000 1,183,000 926,000
April 31,904,000 1,063,500 1,179,000 940,000
May 31,917,000 1,029,600 1,201,000 461,000
June 31,123,000 1,037,400 1,442,000 587,000
July 33,523,000 1,081,400 2,016,000 102,000
August 31,443,000 1,014,300 2,137,000 97,000
September 31,284,000 1,042,800 1,318,000 824,000
October 33,129,000 1,068,700 1,176,000 957,000
November 30,803,000 1,026,800 1,252,000 212,000
December 33,111,000 1,068,100 1,416,000 931,000
Averages for 1999 1,047,550 1,465,416 641,166
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Table 4-12
Monthly Production Data for 2000
Total Water Treated Average Water Maximum Water Minimum Water
Month (gallons per month) Treated (gpd) Treated (gpd) Treated (gpd)
January 32,410,000 1,045,500 1,193,000 897,000
February 30,379,000 1,047,600 1,259,000 920,000
March 29,794,000 961,100 1,108,000 0
April 31,543,000 1,051,400 1,191,000 945,000
May 32,606,000 1,051,800 1,200,000 416,000
Averages for 2000 1,031,480 1,190,200 635,600
Table 4-13
Flow Rate Records, August 1997 through May 2000
Flow Range #Daysin Range % Operational Timein Range
<0.8 MGD 50 5%

0.8-0.899 MGD 37 4%

0.9-0.999 MGD 174 17%

1.0-1.099 MGD 511 50%

1.1-1.199 MGD 210 20%

>1.2 MGD 46 4%

Total Days Operational Since August 1997 1,028 100%

Since 1994, Water Plant #2 wells have been shut down once, from July 24" to August 15, 1996,
for maintenance; the total shut-down period was approximately 22 days. Typicaly, production
isnever halted more than 1 day at any one time, and the downtime is usually less than afull day

due to the Town's water demands

4.5.3 Groundwater Monitoring Program/Effectiveness Monitoring

Groundwater samples have been collected from MW-60 and MW-62 every quarter since their
completion. Results of sampling indicate no traces of TCE in either well. The absence of
contamination at MW-60 and 62 indicate that capture is maintained at the current pumping rate,
shared by the two production wells.
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The Water Plant #2 treatment system continues to effectively treat groundwater from the
production wells. TCE concentrations in both municipal wells have increased since quarterly
monitoring began in 1995, an indication that the containment system is actively drawing the
contaminant plume. Peak concentrations were quantified onSite during the pre-RI and RI actions
(1988 through 1992). Travel times for TCE in groundwater are expected to be variable given
aguifer heterogeneities, but are estimated to beintherange of 10to 15 years.® Therefore, current
concentration increases at Water Plant #2 are consistent with shallow groundwater (peak)
concentrations below the MPA in the late 1980s and early 1990s.

Source area actions were begun at the MPA in 1995. Groundwater monitoring, reinitiated at
MW-31 at the sametime, indicated significant decreasesin groundwater concentrations sincethe
RI (completedin 1992). Therefore, itisreasonabl eto expect that concentrationswill riseand peak
at Water Plant #2 sometime during the next five to ten years, and then start to decline as cleaner
groundwater (resulting from source control actions at the M PA) reachesthe municipal well field.
Massremoval rates at Water Plant #2, therefore, are expected to increase asthe main body of the

plume beneath the CAC plant is pulled toward Water Plant #2 over the next several years.

It isimportant to note, however, that heterogeneities in the Memphis Sand aquifer may draw
out the peak, and concentrations may not approach MCLs for a long period of time. TCE is
expected to remain as residual contamination in the shallower, finer grained portions of the
aquifer. These finer grained sediments are likely to be less transmissive than the main
Memphis Sand aquifer, and therefore will likely yield less water to the groundwater extraction

system than the main producing zone. Once peak concentrations diminish, therefore, it is

8 Travel timesto Water Plant #2 model ed using advective groundwater transport werein the 15-year range;
however, contaminants werefirst detected at Water Plant #2 six to seven years after thefirst spill. Changesin grain
size within the Memphis Sand aquifer are expected to contribute to this variability. It is expected, therefore, that
actual transport times are variable, in the 10 to 15 year range.
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likely that contamination will diffuse at low levelsinto the higher transmissivity sandsfor along

period of time.

454 Water Plant #2 Performance/Conclusions

The municipal wellsare providing adequate containment for the TCE plume, as evidenced by the
increasing contaminant concentrations in Water Plant #2 raw water, and the absence of TCE in
downgradient monitoring points. Modeling performed in 1994 and 1996 reinforced this
conclusion. The increased water demand in the Town of Collierville, as evidenced by the
increased daily and peak flow rates, suggests that the composite capture zone developed by the

municipal wellswill only grow larger.
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50 INTERVIEWSDOCUMENT REVIEW/ARAR REVIEW

In accordance with the Draft Five Year Review Guidance, the following activities were

performed:

. Interviews of personnel involved in the Carrier project were conducted during June and
July 2000.

. Document reviews were performed to acquire background information.

. ARARs were reviewed to determineif any changes had occurred since 1992.

51 Interviews

Five interviews were conducted during the five-year review:

. The Town of Collierville's Public Utilities Director

. The Town of Collierville's Planning and Development Department
. TDEC's Division of Superfund Project Manager

. USEPA Region 1V's Remedial Project Manager (RPM)

. Carrier's Collierville Plant Manager

5.1.1 Town of Collierville'sUtilities Director

Mr. Tim Overly, theTown of ColliervillesPublic Utilities Director, wasinterviewed by telephone
onJune 13, 2000. The Town of Colliervilleisresponsiblefor ongoing operation and mai ntenance
at Water Plant #2, and Mr. Overly was interviewed to identify any questions or concerns which

may have arisen since system startup.

The overriding concern identified during the interview was that the Town has experienced

turnover at both the administrative and maintenance levels. Personnel were not familiar with
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the air stripper design, maintenance requirements at Water Plant #2, or the division of
maintenance responsibilities. Mr. Overly indicated that more communication between Carrier,

EnSafe, and the Town would be helpful in resolving thisissue.

Over the long term, Mr. Overly expressed concerns regarding the Town's need to expand the
capacity of Water Plant #2. He was aware of the Town's agreement to extract an average of 1
MGD from Water Plant #2, and stated that he may actually need to increase the volume of water
extracted at thislocation to meet increasing usage demands. He indicated that the Town's ability
to increase capacity at this location may be limited by the size of the air stripper; more

information regarding the air stripper would help him evaluate future options.

Mr. Overly was not aware of any community concerns regarding the water treatment system at
Water Plant #2, and indicated that there had been no inquiry at his office regarding the Site since
1997, when he was first employed by the Town.

Mr. Overly provided daily well production records for 1997 through May 2000. These are
enclosed as Appendix C.

5.1.2 Town of Coallierville's Planning and Development Department
On June 14, 2000 Mr. Jim Atkinson, with the Town of Collierville's Planning and Devel opment
department, was contacted by telephone to determine current and future land use plans for the

Byhalia Road area near the Carrier facility.
Mr. Atkinson indicated that the current zoning for the property isGl, general industrial ; thefuture

land usemap (e.g., long-range planning) indicated that usein the ByhaliaRoad areawould remain

genera industrial or general commercial.
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Mr. Atkinson provided a map showing zoning in the area. This map has been digitized and is

shown as Figure 5-1.

5.1.3 USEPA Region IV RPM
Ms. Beth Brown-Walden, USEPA'sRPM for the CAC Site, wasinterviewed by telephone on June
23, 2000. Ms. Walden was interviewed to identify any USEPA concerns about the Site, as well

asto determine if USEPA had been notified of any community concerns.

Ms. Brown-Walden was pleased with remedial operations at the Site, including reporting. Sheis
unaware of any community issuesregarding the Site, and has not been contacted by anyoneinthe

community during her involvement with the project.

Ms. Brown-Walden indicated that the only issue she wanted to raise during the five-year review
process was USEPA's interest in optimizing remediation performance, particularly with respect

to groundwater contained by Water Plant #2.

5.1.4 TDEC Division of Superfund Project Manager
Mr. Jordan English, TDEC Division of Superfund, was interviewed on June 12" by telephone.
Mr. English is manager of the Memphis Superfund office, and is responsible for monitoring

progress at the Carrier Site.
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During the interview, Mr. English indicated that he is pleased with progress at the Carrier Site,
and infact usesthe Site asan examplewhen discussing Superfund issueswith PRPs at other sites.
Heissatisfied with thelevel of reporting currently performed, and over the past five yearshasnot

fielded any concerns or complaints from area residents.

Two specific issues were identified by Mr. English:

. During first quarter 2000 sampling, elevated levels of lead and zinc were quantified in
compliance monitoring well MW-31. Mr. Englishisconcerned that thisindicates alead
and zinc problem onSite. We discussed several responses, including evaluating low flow
purging options, field-filtering samples, and evaluating historical datato determine any

connection with water level and turbidity fluctuations.

. How timely is monitoring data collected at Water Plant #2, and how responsive is the
current monitoring plan in evaluating apotential exceedance at theair stripper's effluent?
Mr. English is concerned that the current monitoring program may not be effective at

protecting the nearest residences/businesses in the event of non-compliance.

These two issues were subsequently discussed with Ms. Brown-Walden. She concurs with the
approaches discussed with Mr. English regarding further assessment at MW-31. However, she
doesnot believethereisany reason for concern regarding themonitoring frequency at Water Plant
#2. Ms. Brown-Walden indicated that the protectiveness of the monitoring system was eval uated
before it was implemented, and the system was approved as adequate.* Changes

4 Themonitoring programin-place at the Site was devel oped using the data quality objective (DQO) process,
inwhichitwasdetermined that quarterly sampling was morethan adequateto detect trendsin extracted groundwater.
Treatment eff ectiveness does not deteriorate sharply, except in the case of catastrophic failures(e.g., blower failure)
which are monitored by the process control system. Catastrophic failuresimmediately trigger system shutdown and
prevent distribution of untreated groundwater.
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within the Memphis Sand aquifer are not expected to be sudden; rather, data can be used predict
trends over the long term.®

515 Carrier'sCoallierville Plant Manager

Mr. Frank Sizemore, plant manager at Carrier's Collierville facility, was contacted on July 17,
2000, and interviewed by telephone. Mr. Sizemoreindicated that he has been at the plant for three
years, and has not received any complaints about the remedi ation systems onSite during that time.
He stated that he has no overriding concerns regarding operation of the systems; in fact, various
facility workers have inquired when the systems will be shut down.

Hisrolein the remediation process consists of managing any hazardous material generated from
the NRS or MPA areasincluding (but not limited to) spent activated carbon, water treatment and
disposal, and soil residuals. Mr. Sizemoreindicated that since hearrived at the plant, groundwater
from the MPA has been treated and discharged using the facility's pretreatment system in
compliance with its Town of Collierville sewer use permit. Small quantities of VOCs are
permitted in the wastewater discharge in this permit.

In addition, Mr. Sizemore and his staff provide daily oversight for the remediation systems, and
contact EnSafe for O& M servicesin the event of system shutdown.

Mr. Sizemoreidentified two changesin plant permitting which have occurred during thelast five
years. Thefirst, which hasalready been discussed, isthat al air dischargesare currently permitted
under the Title V process; the facility received its Title V permit in June 1998. Under the Title
V program, all emissions sources at the facility have been identified under a single permit,
replacing older, point-source permits. Mr. Sizemore indicated that the Title V

5 Once water is discharged from the air stripper, it passes through the Town of Collierville's agrator to a chlorination

system and finally the storage tank. Thus, additional aeration capacity is available in the Town's treatment system which is not
included in the actual remedial design. It istherefore highly unlikely that small exceedances of the MCL will occur at the tap of
an end user following distribution through the Town's water supply system.
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permit may not be renewed upon its expiration in June 2003, given thefacility'sgoal of reducing

volatile emissions such that it is no longer considered a major source.

The second change in permitting was that the facility's NPDES permit expired in 1999.  This
permit was not renewed as Carrier identified no current discharges to the Nonconnah Creek, and

had no future plans to discharge under the permit.

Mr. Sizemore identified two areas in which reporting could be improved:

. Under the Title V program, heis required to report air discharges twice a year; he has
requested more frequent documentation of emissions rates from the NRS and MPA, so

that he can report contributions from the remediation systems in a more timely manner.

. He provides environmental compliance training services annually to Carrier employees,
and he has requested that a presentation on the CERCLA program and the Site's

remediation status be included in his annual training.

Other than these two issues, Mr. Sizemore indicated that he was satisfied with the remediation
systems and the reporting structure currently used.

52  Document Review
The following documents generated since the 1992 ROD was issued were reviewed for Site

history and remediation data:

. Carrier Air Conditioning Superfund Ste Record of Decision (USEPA, September 9,
1992)
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East Well Aquifer Pumping Test Report, Collierville Municipal Well Field (EnSafe,
December 14, 1992)

Carrier Collierville Ste Remedial Design Work Plan (EnSafe, April 11, 1994)

Prefinal/Final Design Soil Vapor Extraction, Carrier Collierville Ste Main Plant Area
(EnSafe, July 29, 1994)

Groundwater Remedy Design (EnSafe, August 25, 1994)

Final Design Soil Vapor Extraction, Carrier Collierville Ste Main Plant Area (EnSafe,
September 22, 1994)

Technical Memorandum, Ste Downgradient Monitoring Well Data Quality Assessment
(EnSafe, October 18, 1994)

Operation and Maintenance Plan Soil Vapor Extraction, Carrier Collierville Ste Main
Plant Area (EnSafe, May 11, 1995)

Final Construction Inspection Report, Main Plant Area SVE (EnSafe, June 13, 1995)

Preliminary Close Out Report (USEPA Region 4, October 31, 1995)

Fourth-Quarter 1995 Progress Report, Carver Air Conditioning Collierville, Tennessee
(EnSafe, February 12, 1996)

First-Quarter 1996 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, April 29, 1996)
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Second-Quarter 1996 ProgressReport, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, August 26, 1996)

Third-Quarter 1996 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, October 31, 1996)

Technical Memorandum, North Remediation Site Confirmation Soil Borings (EnSafe,
January 20, 1997)

Fourth-Quarter 1996 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, January 27, 1997)

Memorandum, Carrier Collierville Verification Modeling (EnSafe, March 12, 1997)

First-Quarter 1997 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, May 21, 1997)

Second-Quarter 1997 ProgressReport, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, August 18, 1997)

Third-Quarter 1997 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, November 20, 1997)

Fourth-Quarter 1997 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, March 12, 1998)

Correspondence from Craig Wise, EnSafe Inc., to Beth Brown, USEPA, April 17, 1998;
Subject: Monitoring Well Closures
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First-Quarter 1998 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, June 1, 1998)

1994-1995 Progress Reports, Carrier Air Conditioning Collierville, Tennessee (EnSafe,
June 1, 1998)

Second-Quarter 1998 ProgressReport, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, August 15, 1998)

Third-Quarter 1998 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, November 24, 1998)

Fourth-Quarter 1998 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, February 28, 1999)

First-Quarter 1996 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, April 29, 1996)

First-Quarter 1999 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, May 6, 1999)

Second-Quarter 1999 ProgressReport, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, July 29, 1999)

Third-Quarter 1999 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, December 7, 1999)

Fourth-Quarter 1999 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, February 9, 2000)
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First-Quarter 2000 Progress Report, Carrier Air Conditioning Collierville, Tennessee
(EnSafe, May 4, 2000)

These documents, in addition thefinal Rl (EnSafe, March 27, 1992) and FS (EnSafe, March 31,

1992) were the primary sources for data evaluated in this report.

ARAR Review

ARARs identified in the ROD were reviewed to determine if changes made since 1992 (if any)

call into question the protectiveness of theremedy. The ROD identifiesthefollowing regulations
as ARARs at the CAC Site:

Safe Drinking Water Act (SDWA), 40 CFR 141.50, 141.63, 141.80, and 143.3
Clean Water Act (CWA), 40 CFR Parts 122, 125, 129, 133, 136, 230, 403.5,
Clean Air Act (CAA) 40 CFR Parts 50, 60, 61

Tennessee Water Quality Control Act (69-3-101)

RCRA 40 CFR Parts 260 through 270

Fish and Wildlife Coordination Act, 16 USC 661 et seq.

OSHA, 29 CFR 1910

EPA Groundwater Protection Strategy (USEPA 1984)

Town of Collierville Municipal Code of Ordinances 10-230

Shelby County Well Construction Codes, Sections 4 and 5

Executive Order 11990 Wetlands Protection Policy

Executive Order 11988 Floodplain Management Policy

Promul gated, chemical-specific standards used to devel op groundwater RAOswere examined to
determine the impact of changes to SDWA. None of the MCLs identified in SDWA have
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changed since 1992; therefore, the ARARSs used to develop RAOs still meet the protectiveness
criterion.

CWA

CWA dischargesaremanaged under Carrier'ssewer use agreement withthe Town of Collierville's
Publicly Owned Treatment Works (POTW). All dischargesto the POTW aremadein compliance
with the sewer use agreement and thereforearein compliancewith CWA.. Standardsfor discharge
to waters of the state (e.g., NPDES effluent limitations), dredge and fill activities, etc. are not
applicable to remedial actions as implemented onSite.

CAA

IN 1996, all air permitsat the CAC plant were consolidated under the TitleV program, asrequired
by 40 CFR 70. Theremediation systemsat the Siteareall identified inthefacility's TitleV permit
asinsignificant sourcesfor VOCs, and typically emit lessthan 1 Ib/day TCE. Therefore, changes
to the CAA do not impact the protectiveness of this remedy.

RCRA

Carrier'swaste management and disposal practi ces associated with the remediation systemshave
been in accordance with RCRA; changes to RCRA have no impact on the protectiveness of the
remediation systems.

OSHA

All personnel working with the SVE systems are required to have OSHA training. Changes to
OSHA havebeenintegrated, where applicable, to affected Site empl oyees and contractors. These
changes do not affect the protectiveness of the remediation system.

EPA Groundwater Protection Strategy

USEPA's groundwater protection strategy has evolved significantly since 1984, as technical
information regarding fate and transport properties of chlorinated solvents has improved.
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However, the mass reduction and groundwater containment strategy applied at the CAC Siteis
consistent with the state-of-the-art. Cleanup data demonstrate this strategy is effective.

Thefollowing ARARs and TBCsidentified in the ROD have no impact on the protectiveness of
the Site remedy as implemented: Tennessee Water Quality Control Act, Fish and Wildlife
Coordination Act, Town of Collierville Municipal Code of Ordinances, Shelby County Well
Construction Codes, Executive Order 11990 (Wetlands Protection Policy), and Executive Order
11988 (Floodplain Management Policy).
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6.0 ASSESSMENT

This section presentsthe results of the five-year review process, particul arly with respect to three

questions:

. Have conditions external to the remedy changed since the remedy was sel ected?
. Has the remedy been implemented in accordance with decision documents?

. Has any risk information changed since the remedy was sel ected?

6.1  Conditions External to the Remedy
Theprimary factorswhich are key to ROD implementation yet externa to theremedy are changes

in land use, exposure pathways, and Site conditions.

Land Use
Land use at the Site has been industrial since Carrier began operations. All surrounding land has
been zoned by the Town of Collierville as general industrial or general commercial. Future land

usein this areais expected to remain industrial.

Pathways

Exposure pathways at the Site arethe same asthoseidentified intheinitial RI/FS process: dermal
contact and ingestion of surface soil, and domestic use of groundwater. However, domestic
consumption of TCE-contaminated groundwater has been eliminated as a pathway through
treatment at Water Plant #2. These pathways are not expected to change in the future.

Site Conditions

Some development has occurred adjacent to the Carrier Site due to roadway improvements on

Byhalia Road, and constriction of Winchester Road along the southern perimeter of the
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property. However, physical conditions on the property - and most importantly in the impacted

areas—remain the same.

Site hydraulic concerns were evaluated in 1994 and again in 1996/1997. Conclusions regarding
groundwater hydrogeol ogy and the subsequent effectiveness of Water Plant #2 as a containment

system are consistent with previous data. No changes are anticipated.

6.2 Remedy Implementation and System Operations
Remedy implementation and system operations evaluated during this five-year review were

deemed to be in accordance with the ROD and on-track for meeting Site remedial goals.

Site Controls

Site controls are adequate. Fencing and limited access to remediation areas (the most highly
contaminated areas onSite) prevent unauthorized contact with contaminated media. Zoning
restrictionsin the Town of Colliervilleindicate that futureland use will be consistent with ROD

cleanup standards.

Remedy Performance

As discussed in previous sections, treatment systems onSite are functioning as designed. Since
system modifications were made in 1996, mass removal at the NRS area have been decreasing
steadily. Mass removal rates at the MPA have also been tailing off since 1996. Over 14,000 |bs
TCE have been removed from the CAC Site since system installation. Moreover, sampling
performed during 1995/1996 indicated that only one small areaat NRS exceeded the TCE soil
cleanup criterion. Soil addressed by the MPA system has not been sampled to date.
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Decreasesin TCE concentrationsin MW-31 since the RI indicate that mass contributions to the
Memphis Sand from shallow groundwater have been significantly reduced, by at least one

order-of-magnitude, since the RI.

The treatment system at Water Plant #2 is functioning as designed; TCE is being removed to
concentrations below the MCL by the air stripper system. Data show mass removal rates are
increasing, due to both the increasing contaminant concentrations and the increasing flow rates
quantified at Water Plant #2. The municipal wells are providing complete containment for the

TCE plume, as evidenced by the absence of TCE in downgradient monitoring points.

Adequacy of System O& M
Thefive-year review indicated that O& M for the NRS and MPA are adequate at the Site. O& M
requirements at Water Plant #2 need to be discussed with the Town of Collierville to ensure

responsibilities are clearly defined.

Optimization—SVE Systems

System optimization at the NRS and MPA have been an integral part of operations, and
documented by the system modifications made since startup. At the NRS, sampling proposed for
late 2000 will provide information as to whether the 0.533 mg/kg goal has been achieved given
operational changes since 1996, the last sampling event. If the RAO has been achieved, remedial
actionsin the NRS will be terminated.

Sampling conducted in the MPA area during late 2000 will be used to target vapor extraction
efforts on recalcitrant zones, including valving off less-contaminated areas and enhancing
recovery through shallow-zone venting. Optimization based on current soil data is expected to

enhance mass recovery in this area.
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Optimization—Water Plant #2 and Containment System

The hydraulics of the containment system at Water Plant #2 have been evaluated twice since the
installation of thetreatment systemin 1990. Dataindicate that containment isachieved under the
operating conditions that have been in place since the early 1990s. Mass removal rates are
increasing due to increasing contaminant concentrations in raw water. These increasing
concentrationsare likely indicative of peak contamination that has migrated from the source area
sincethelate 1980s and early 1990s, when shallow groundwater TCE concentrationswere at the

highest levels.

Peak concentrationsareanticipated at the Water Plant #2 wellheadsfor several years, giveninitia
concentrations near the source area. However, given that source areaactionswereinitiated during
1995, and source area groundwater concentrations had already started to decline during
1994/1995, it is reasonable to expect that concentrations will rise and peak at Water Plant #2
sometime during the next five to ten years, and then start to decline as cleaner groundwater

(resulting from source control actions at the MPA) reaches the municipal well field.

Once peak concentrations attenuate, however, groundwater conditions are expected to be
diffusion limited (i.e., limited by mass transfer from the aquifer matrix into groundwater).
Residual massin groundwater is expected to be concentrated in finer-grained, less transmissive
sediments at the top of the Memphis Sand aquifer. Mass transfer rates, therefore, will vary with
aquifer heterogeneities, and TCE flushing from beneath the former source areas will require a

long period of time.
Current production dataindicate that Water Plant #2 isoperating at or near capacity, with average

pumping rates of 1.1 MGD and a maximum design extraction rate of 1.4 MGD. If the Town

increases production capacity significantly, the containment system's total mass removal
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at Water Plant #2 will increase. Increasing mass removal by installation of another well at Water
Plant #2, for example, may shorten overall travel times from the source area to the Town wells;
the actua travel times will depend on the well location. Over the long term, however, once
concentrations drop and contaminant transport is limited by diffusion, additional pumping will

have little or no effect on mass removal.

Optimization of the groundwater remedy, therefore, is best accomplished by completing the
source control action at the MPA, and eiminating future contributions to Memphis Sand

groundwater.

Early Indicators of Potential Remedy Failure
No early indicators of potential remedy failure (e.g., equipment breakdowns) or changesin the

scope of operations were identified.
O&M Costs

O&M costs have been low, and are expected to remain low. Costs are comparable to other sites

using SVE and air stripping as remedial technologies.
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70 DEFICIENCIESAND RECOMMENDATIONS
The following issues were identified during the five-year review and require attention. None

affect protectiveness at the current time.

7.1  North Remediation System

Mass removal rates at the NRS area have decreased significantly since system startup:
approximately 500 |bsof TCE have been removed since 1995, compared with over 11,000 pounds
of TCE from 1989 through 1995. Although removal rateshaveincreased during the past year due
to the addition of a positive displacement blower, the previous confirmation sampling event in
1996 indicated that the majority of soil samples from the NRS area met the ROD cleanup goal
of 0.533 mg/kg TCE. Carrier believesit is appropriate to sample soil concentrationsin the NRS

areato determine if operational enhancements made since 1996 have achieved the ROD goal.

Three maintenance items were noted during the system inspection:

. A holein the fence and an insecure lock require repair and/or replacement.
. Sample ports at the shallow and deep manifold lines require replacement.
. If the air strippers are required for treatment of water at the NRS, the packing material

should beinspected thoroughly and cleaned, if necessary, to remove any fouling/deposits.

7.2  Main Plant Area
USEPA and TDEC haveindicated concernover el evated |ead and zinc concentrationsin MW-31.
Both agencies, however, are amenable to a data review process before determining additional

actions or changes to the sampling protocol at thislocation. Issues to be evaluated include:
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. Sampling protocol and well stabilization parameters
. Contaminant trends versus water levels
. Inorganic trends at other monitoring locations

Mass removal rates at the MPA system have decreased significantly since system startup, and
have begun to approach asymptotic levels multiple times. System enhancements or intermittent
operation improved removal rates each time. The system is currently operating intermittently: it
Is shut down during wet, rainy periods and turned on during dry conditions to enhance mass
recovery under diffusion-limited conditions. Carrier believesit is now appropriate to sample soil

concentrations in the MPA areato determine if they meet the ROD goal of 0.533 mg/kg.

Two maintenance issues were noted at the MPA:

. Sludge has accumulated at the base of the moisture separator and should be removed and
disposed of accordingly.
. Thedilution air valvefilter will require replacement foll owing the scheduled change-out

of carbon, which should occur during July.

In addition, given current removal ratesfromthe MPA, it is possible that off-gas treatment using
carbon adsorption is no longer required. Once soil data are evaluated, and system optimization
isperformed (if necessary), operationsshould bereviewedto determineif carbontreatment isstill

necessary.
73 Water Plant #2

Interviews with the Town of Collierville's Director of Public Utilities indicated a breakdown in

communications between Carrier and the Town, particularly with respect to each party's
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responsi bilities regarding maintenance. Further coordination isrequired between these partiesto

ensure continued operation of Water Plant #2 in the most efficient manner.

The June 2000 system inspection indicated some algae fouling on air stripper packing material.
To prevent any degradation in treatment capacity, packing material should be inspected and
cleaned, if necessary. Additionally, the pressure drop across the columns and other performance
indicators should be monitored on a regular basis by the Town of Collierville's maintenance

department for gradual changes in performance.

74  Recommendationsfor the CAC Site
Table 7-1 summarizes recommendations and required actions identified during this five-year

review process.

7.5  Next Review
Thenext policy review for the CAC Sitewill berequiredin 2005, five yearsfrom the completion

date (e.g., signature date) of thisfive-year review report.

Table7-1
Recommendations and Required Actions
Currently
Party Oversight Affects
Recommendations Responsible Agency Milestone Date Protectiveness
NRS SYSTEM
Collect soil borings to evaluate Carrier USEPA/ Sampling by No
system effectiveness and determine TDEC October 31, 2000
if shutdown isviable Report by
December 31, 2000
Repair fencing and locks Carrier USEPA/ August 31, 2000 No
TDEC
Replace sample ports at shallow Carrier USEPA/ During next No
and deep manifold lines TDEC mai ntenance activity
Clean air stripper packing material ~ Carrier USEPA/ If the water portion No
TDEC of the treatment
systemisturned on
MPA System
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Table7-1
Recommendations and Required Actions
Currently
Party Oversight Affects
Recommendations Responsible Agency Milestone Date Protectiveness
NRS SYSTEM
Evaluation of inorganics Carrier USEPA/ August 31%, or No
concentrations at MW-31, with TDEC before 3 Quarter
recommendations for sampling Sampling Event
protocal.
Collect soil borings to determine Carrier USEPA/ Sampling by No
system effectiveness and determine TDEC October 31, 2000;
if shutdown isviable. Report by
December 31, 2000

Sludge removal from moisture Carrier USEPA/ August 31, 2000 No
separator TDEC
Replacement of dilution air valve Carrier USEPA/ August 31, 2000 No
filter TDEC
Evaluate need for carbon treatment  Carrier USEPA/ December 31, 2000 No
of off-gas TDEC
Water Plant #2
Coordinate meeting with Town of Carrier USEPA/ Meeting by August No
Caollierville to discuss Water Plant TDEC 31, 2000
#2
Inspect air stripper packing Carrier USEPA/ Meeting by August No
material at Water Plant #2 and re- TDEC 31, 2000

establish operations monitoring
system for Town employees
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80 PROTECTIVENESSSTATEMENT
The remedies implemented at the MPA, NRS, and Water Plant #2 at the Carrier facility are

protective of human health and the environment. Results of the five-year review indicate that:

. Massremoval at thetwo SVE treatment areas is ongoing, and significant mass reduction

has occurred since the systems were installed.

. Concentrationsin MW-31 are decreasing, indicating the MPA system iseffective at mass
removal and that mass contributions to the Memphis Sand aquifer are decreasing
accordingly.

. TCE concentrationsat Water Plant #2 areincreasing, indicating that thewel |saredrawing

in contaminants formerly beneath the Main Plant.

. Groundwater extraction rates are being maintained at level s sufficient to contain the TCE
plume. Moreover, the Town of has indicated that increased demand requires additional
pumping from Water Plant #2, as evidenced by higher peak flows (5 % of al daily flows
are greater than 1.2 MGD).

Conditions at the Site are not expected to change in the near future, given the area's land use
(industrial/commercial) and zoning controls currently in place. Access controls and surface

conditions (e.g., pavement in the MPA area) are adequate to prevent exposure.

L:\CARRIER\5-year review report.doc
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Table 2-1
Monitoring Wells Abandoned during 1997 and 1998

Well L ocation well L ocation
APT-1 Onsite MW-35 Onsite
APT-2 Onsite MW-37 Onsite
Pz-1 Onsite MW-43 Onsite
pPz-2 Onsite MW-47 Onsite
Pz-3 Onsite MW-49 Onsite
Pz-4 Onsite Pilot Test “Area A" SVE Wells(8) Onsite
MW-1 Onsite Pilot Test “AreaC" SVE Wells (10) Onsite
MW-1A Onsite MW-57 Burch Property
MW-3 Onsite MW-58 Burch Property
MW-5 Onsite MW-39 Schilling Farm
MW-9 Onsite MW-41 Schilling Farm
MW-11 Onsite MW-51 Schilling Farm
MW-13 Onsite MW-53 Schilling Farm
MW-15 Onsite MW-55 Schilling Farm
MW-16 Onsite MW-59 Offsite-East
MW-21 Onsite MW-61 Offsite-East
MW-23 Onsite CMW-001 City of Collierville
Property
MW-25 Onsite CMW-002 City of Collierville
Property
MW-33 Onsite CMW-003 City of Collierville
Property
Table 2-2
Monitoring Wells Remaining at Carrier Site
Well L ocation well L ocation
MW-1B Onsite MW-27 Offsite-East
MW-4 Onsite MW-29 Offsite-East
MW-6 Onsite MW-31 Offsite-East
MW-10 Onsite MW-60 Offsite-North
MW-12 Onsite MW-62 Offsite-North
MW-14 Onsite NRS (9 SVE wells) Onsite
_MW-27 Onsite MPA (7 SVE wells) Onsite
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Appendix B
Review of Human Health Baseline Risk Assessment

In accordance with the five-year review guidance, the original Human Health Baseline Risk
Assessment (BRA) prepared for the Carrier Collierville Site was reviewed to evaluate basic
assumptions regarding risk to human health and determine if any assumptions have changed.
Current USEPA Region IV guidance was considered during this evaluation. The remedial
investigation assumed no risks due to ecological considerations, as the Site is an operating

industrial facility.

Because the mgjor site chemical of concern (COC) was trichloroethene (TCE), thiswas used as
a screening-level indicator to assess changes in risk guidance. Because current and projected

future use of the siteisindustrial, the review focuses on this exposure scenario.

Intake Parameters
Severa intake parameters used to cal culate chronic daily intakes (CDIs) have changed since the
initial BRA.

For the surface area (SA) of skin exposed to contaminated soil, the original report used a value
of 2,300 cm? for the adult worker. Current guidance bases the SA on the 90" percentile areas of
the head, hands, and forearms of an adult male, obtained from the U.S. EPA Exposure Factors
Handbook, and assumestheindividual isclothed with shoes, long pants, and short sleeves. Thus,
aSA of 4,100 cm?is currently used to assess site worker dermal exposure. The increase in SA

would increase the CDI.

For exposure duration (ED), the original report used an ED of 20 years. U.S. EPA Region IV
guidance recommends an ED of 25 years. Asaresult, the CDI would be expected to increase due
to the increased ED.



For the soil-to-skin adherence factor (AF), the original report used avalue of 2 mg/cm?. Thisis
an overly conservative value: recent Region IV guidance recommends 1mg/cm? for evaluation
of reasonable maximum exposure (RME) intake calculations. Further adjustment of the AF is
possible, but wasnot considered here. U.S. EPA (1992), Dermal ExposureAssessment: Principles
and Applications- InterimReport, ORD, EPA/600/8.91/01 | B, recommendsan AF of 0.2 mg/cm?
as areasonable central estimate. Reductions in the AF directly reduce dermal risk.

Alter native Exposur e Scenarios

While future residential land use is an unlikely scenario at the Carrier Collierville site, it is
possiblethat other exposure scenariostypical of anindustrial facility would be considered under
new guidance. For example, a construction or utility worker scenario might be considered if
subsurface work wererequired in contaminated areas. This evaluation did not assess alternative,

short-term exposure scenarios.

Inhalation

The inhalation pathway was not considered during the initial 1992 risk assessment given the
widespread occurrence of pavement acrossthesite. Foundationsand asphalt/concrete areassumed
to bebarrier layerspreventing exposure. Inhalation riskswere not estimated for thissitegiven that
the contaminated areaislocated in the central, active portion of the manufacturing facility and
that soil isnot expected to be exposed. Under current guidance, it islikely that exposures due to
inhalation would only be considered when the concrete is removed (e.g., during a short term

maintenance/utility repair event).

Toxicity Factors

Theingestion carcinogenic toxicity factor (SF) for TCE did not change from thevalue used inthe
origina report; i.e., SF= 1.1 E-02 (mg/kg-day) ™. Therefore, no changes would be expected due
to the ingestion SF. The SF used for dermal contact is not clear from the original report. For
purposesof thisreview, adefault dermal SF of 7.33E-02 (mg/kg-day) * wascal culated by dividing
the oral (ingestion) SF by an absorption factor.



Noncarcinogenic toxicity factors (reference doses, RfDs) were not available for TCE when the
original report was written. The current oral RfD was obtained from the U.S. EPA, Region Ill
Risk-Based Concentration Tableand the default dermal RfD was obtained by multiplying theoral
RfD by an absorption factor.

Exposure Point Concentration

For the exposure point concentration (EPC) term, the original report used asoil concentration of
35 mg/kg, which was the mean concentration of surface soil samples from O- to 5-feet below
ground surface. Region IV guidance requires the use of the 95% UCL or the maximum detected
concentration if the 95% UCL exceeds the maximum detected concentration. It can reasonably
be expected that the 95% UCL would be much higher than the value of 35 mg/kg used in the

original report, thus increasing the total risk posed to site workers.

To evaluate the maximum risk posed to site workers, it was assumed that the concentration term

would be equal to the maximum detected concentration of TCE in surface soil of 250 mg/kg.

L ead Evaluation

It is important to note that the lead analysis performed during the BRA compared site
concentrations assuming a hazard index (HI). However, current methodol ogy eval uates the 95%
UCL (or maximum) lead concentrations using screening values (400 mg/kg for residential
scenarios, 900 mg/kg for industrial scenarios). Lead can therefore be eliminated from the COC
list as its maximum concentration is less than 400 mg/kg; no additional assessment would be

required under current guidance.

TCE Risk Summary

To evaluate the effect of changesin intake parameters and toxicity values, the same EPC used in
the original report, 35 mg/kg, was used to calculate the CDI. The calculated CDI was then used
in conjunction with current TCE toxicity valuesto estimate risk. Input parameters are shown in
Table 1, at the end of this appendix.



The estimated incremental lifetime cancer risk (ILCR) to the site worker due to oral and dermal
exposures from TCE exposure increased from an ILCR of 1.0E-07 in the original report to an
ILCR of 4.7E-07 using recent guidance and toxicity values. Thesevaluesarewell within USEPA
allowablerisk range of 1E-06 to 1E-04.

As noted above, noncarcinogenic risk dueto TCE was not considered during the original BRA.
Using currently available RfDs for TCE results in an estimated noncarcinogenic risk of 0.02,
below the USEPA's generaly acceptable risk level of 0.1 for the noncarcinogenic risk

contribution of asingle chemical.

If the EPC used for risk estimates was increased to 250 mg/kg, the maximum detection onsite,
noncarcinogenic risk to the site worker (sum of ingestion and dermal contact pathways) would
increase from 0.023 to 0.131, and carcinogenic risk would increase from an ILCR of 4E-07 to an
ILCR of 3E-06.

Risk and hazard estimates for the 35 mg/kg and 250 mg/kg scenarios are summarized in Table
2, at the end of this appendix.

Summary of Findings

Due to advancements in risk assessment methodology since the BRA was developed, several

factors used in assessing risks due to TCE have been changed, including:

. Three intake parameters used to calculate the CDI for the derma contact exposure
pathway were altered from values used in the original report. Two of these, SA and ED,
wereadjusted upwardsresultingin higher CDIs. Theother, AF, was adjusted downwards,
resultinginalower CDI. Carcinogenic risk and noncancer toxicity, therefore, would likely
increase overall due to the more conservative assumptions now used.

. Oral and dermal RfDsfor cal cul ating noncarcinogenic risk from TCE exposure were not
available at the time of the original report and are now available. HI contributions would

therefore increase if the BRA was performed today.



. The method used for calculating the concentration term in the original report is not
consistent with current Region IV guidance. The acceptable method is to use either the
maximum detected concentration or 95% UCL. In either case, thenew concentration term
would be much higher than the value used for TCE in the original report. Again, the site
risk posed by TCE would likely increase.

If anew BRA were performed the overall effect of using current USEPA Region IV guidanceis
that both carcinogenic and noncarcinogenic risk estimates would be increased. While TCE was
used asan exampl e for the above assessment, thislogic can be extended to other site COCs: risks
contributed by DCE, PCE, etc. will also change. It is expected that the oral and dermal site risk
under an industrial scenario would be increased by roughly one order of magnitude, still within
therange of 1E-06to 1E-04, theallowablerisk range established by USEPA. However, given that
85% of the risk is contributed by the dermal pathway, it is possible that the increases may be
limited given that the adherence factor (AF) may be decreased if site-specific considerations are
evaluated.

Theinhalation pathway, whichwasnot included inthe 1992 BRA asimpacted areaswere beneath
asphalt and concrete, may be evaluated under new risk assessment guidelines for specific
exposure scenarios (e.g., short term maintenance or utility worker exposures). It islikely that the
consideration of theinhal ation pathway would increase overall siterisks; however, thisfive-year

review analysis of risk parameters did not cal cul ate the actual increases.



TABLE
PATHWAY PARAMETERSUSED TO ESTIMATE CDI FOR SOIL
INGESTION AND DERMAL CONTACT
COLLIERVILLE, TENNESSEE

Site Worker Units

Ingestion Rate Soil (IRsoil) 50 (a) mg/day
Fraction Ingested (FI) 1(b) unitless
Absorption Factor (ABS) 0.01 (b) unitless
Exposure Frequency (EF) 250 (b) events/year
Exposure Duration (ED) 25 (b) years
Skin Surface Area Available for Contact (SA) 4100 (c) cmé/event
Soil to Skin Adherence Factor (AF) 1(d) mg/cm?
Conversion Factor 0.000001 kg/mg
Body Weight (BW) 70 (e) kg
Averaging Time (AT)

Noncancer 9,125 (f) days

Cancer 25,550 (9) days

@
(b)
(©

(d)
(€

(f)
(9

Based on USEPA's central estimate of adult soil ingestion in industria settings of 50 mg/day (USEPA
1997).

Recommended by U.S. EPA Region IV Supplemental Guidance to RAGS: Region 1V Bulletin.

Human Health Risk Assessment.

Accounts for head, hands, and forearms at 90th percentile values for adult from Table 4B.1, Exposure
Factors Handbook; assumes individual is clothed with shoes, long pants, and short sleeves; rounded up
from 4,090 cm2

This value considered appropriate for evaluation of reasonable maximum exposure (RME) intake
assumptions according to U.S. EPA Region IV guidance.

USEPA (1989) Risk Assessment Guidance for Superfund Val. I, Human Health Evaluation Manual (Part
A).

Calculated as the product of exposure duration (years) x 365 days/year.

Calculated as the product of 70 years (assumed lifetime) x 365 days per year.



TABLE 2
RISK SUMMARY

EPC = 35 mg/kg EPC = 250 mg/kg
Exposure Future Site Worker Future Site Worker
Medium Pathway HQ ILCR HQ ILCR
Surface Sail Ingestion VOCs
TCE 0.003 7E-08 0.020 5E-07
Dermal VOCs
TCE 0.02 4E-07 0.11 3E-06
Surface Soil Pathway Sum 0.37 5E-06 0.13 3E-06

ILCR indicates incremental excess lifetime cancer risk.
HQ indicates hazard quotient
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TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report
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TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report
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TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report
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NAME OF WATER UTILITY: TOWN OF COLLIERVILLE

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER TREATMENT PLANT: WATER PLANT #2

PWSID: 0000126
COUNTY: SHELBY

MONTH OF: February 1998
WATER| ——— CHLORINE —-= |  —-—— FLUORIDE —--= | —— ALKALINITY == | —ccc pH ——o— | ——cc CO2 ——m-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS| ~ POUNDS FREE] GALS CALC™D DIST] TOTAL i i FREE
DATE X1000|  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 927 9.0 1.5 81.7 1.59  1.00  ————- 23 ——mme 8.4 oo 0
02 952  12.0 1.6 90.3 1.71  0.50 19 25 5.8 8.4 9 0
03 976  15.0 1.9 9.4 0.17  1.00  --mm- 24 —mmee R 0
04 1029  13.0 1.6 87.7 1.53  1.10 20 25 5.7 7.8 8 0
05 1010  16.0 1.6  96.5 1.72  0.90  ———m- 25 —mmm- 8.2 - 0
06 1077 18.0 1.5 81.3 1.36  0.70 19 26 5.8 8.2 8 0
07 987 5.0 0.6 89.2 1.63  1.10  -——m- 29 —mme- 8.2 - 0
08 1036 9.0 0.7 81.7 1.42 1.10  ———— YR 8.0 ——mm- 0
09 951  24.0 1.8 81.0 1.53  1.20 18 31 5.8 8.0 9 0
10 1022 17.0 1.8  90.9 1.60  1.10  ————o 27 —mee 8.0 ——m—- 0
11 1024  15.0 1.0 87.5 1.54  1.00 19 28 5.8 8.0 8 0
12 988 5.0 0.7 88.9 1.62 1.10  ———— 28 ——mmm 8.2 —omm- 0
13 1021 16.0 1.1 78.2 1.38  1.10 19 28 5.7 8.0 8 0
14 989  12.0 0.8 40.2 0.73  1.20  ———mu 31 ——mme 8.0 ——mm- 0
15 1034  12.0 0.7 130.5 2.27  1.20  ——mm- 28 —mmm- 8.2 - 0
16 971 10.0 1.7 82.7 1.53  1.20 20 24 5.8 8.0 9 0
17 1004  34.0 1.3 86.0 1.54  1.30  ———m- R 8.0 - 0
18 1021 14.0 1.3 88.2 1.55  1.00 19 30 5.8 8.0 8 0
19 1030  17.0 1.3  86.3 1.51 1.20  —mmmm- 26 ——mmmm 8.0  mmm e
20 962  12.0 1.3 1.6 0.03  1.00 19 27 5.7 8.0 8 0
21 1008  17.0 1.3 79.0 1,41 1.10  ———m- 28 —mmm- 8.0 —mmmm e
22 1039 16.0 1.2  87.6 1,52 1.00  ———— 18 ——me- 7.2 e e
23 903  16.0 1.2 82.4 1.64  1.00 18 28 5.7 7.8 9 0
24 650  11.0 1.3  49.6 1.37  1.00  ———— 23 ——mee 7.8 ommm oo
25 1038 13.0 0.9 83.8 1.45  1.10 19 20 5.8 7.2 8 0
26 1120  10.0 0.4 92.8 1.49  1.10  ———— 21 —mmee 7.6 —ommm e
27 998  19.0 1.2 79.9 1.44  1.10 19 28 5.8 8.4 9 9
28 1005  15.0 1.2  93.8 1.68  1.20  ———— 29 ——mee 8.4 —omme oo
29
30
31
TOTAL 27772 402.0 34.3 2208.7 39.98  29.60 228 741 69.2  223.8 101 9
AVERAGE 992  14.4 2 78.9 1.43  1.06 19 26 5.8 8.0 8 0
MAX IMUM 1120 34.0 9 130.5 2.27  1.30 20 31 5.8 8.4 9 9
MINIMUM 650 5.0 4 1.6 0.03  0.50 18 18 5.7 7.2 8 0
REMARKS :

CERTIFICATE NUMBER: &pp £7.%°



NAME OF WATER UTILITY: TOWN OF COLLIERVILLE

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER TREATMENT PLANT: WATER PLANT #2

PWSID: 0000126
COUNTY: SHELBY

MONTH OF: March 1998
WATER| ——— CHLORINE —-= |  —-—— FLUORIDE —--= | —— ALKALINITY == | —ccc pH ——o— | ——cc CO2 ——m-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS|  POUNDS FREE] GALS CALC™D DIST] TOTAL i i FREE
DATE X1000|  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 1041 18.0 1.0 88.5 1.53  1.20  ———— R 8.4 ——me 0
02 952  15.0 1.4 83.7 1.58  1.10 18 24 5.6 8.0 8 0
03 1002 18.0 1.4 80.2 1.44  1.20  ———e- 21 —mmme 7.6 ——mme 0
04 997  18.0 1.3  86.7 1.57 1.10 19 17 5.7 7.2 9 0
05 999  15.0 1.3  86.2 1.55  1.00  -——m- 29 —mme- 8.0 —-mme- 0
06 1002 17.0 1.2 87.4 1.57  1.10 18 31 5.6 8.2 9 0
07 1009  15.0 0.9 81.1 1.45  1.10  -——m- 25 —mmm- 8.0 ——mm- 0
08 982 5.0 0.9 82.9 1,52 1.10  ———— 24 e 7.8 ——mee 0
09 995  16.0 1.4 83.2 151 1.10 19 27 5.6 8.0 8 0
10 986  16.0 1.3 84.4 1.54  1.10  ——m— 23 —mme 8.0 ———ev 0
11 898 14.0 1.3 62.3 1.25  1.10 18 24 5.6 8.0 9 0
12 982  22.0 1.3 104.0 1.91  1.20  ———— 23 —mmme 8.0 ———e 0
13 1030  18.0 1.4 78.5 1.37  1.10 20 27 5.7 8.0 9 0
14 1078 22.0 1.2 85.5 1.43  1.20  ———— 29 ——mmee 8.2 ——m-e 0
15 950  12.0 1.2  84.4 1.60  1.20  ———m- 28 —mmmme 8.2 —mmm- 0
16 898  13.0 1.1  75.8 1,52 1.10 19 27 5.7 8.2 9 6
17 974  16.0 1.3 81.4 1.50  1.20  ———m- 27 —mmme Y p— 0
18 973 12.0 1.3 85.4 1.58  1.20 18 30 5.6 8.2 8 0
19 985  16.0 0.9 81.0 1.48  1.10  ———m- 25 —mmme 8.2 —mmm- 0
20 991  16.0 1.0 83.4 1.51 1.30 19 25 5.6 8.2 9 0
21 1058 19.0 1.1 91.0 1.55  1.10  -——- 25 —mmm- 8.2 —mmm- 0
22 950  15.0 0.6 80.5 1.53  1.10  ———— 24 oo 7.8 ——me 0
23 947  11.0 0.6 80.1 1,52 1.00 19 25 5.6 8.0 9 0
24 1004  19.0 1.8 84.6 1,52 1.10  ———— 27 e 8.4 ——me 0
25 1005 21.0 1.5 86.7 1.55  1.10 18 25 5.6 8.0 8 0
26 986  21.0 1.5 83.2 1,52  1.20  ———— 22 oo 7.8 ——me 0
27 1010  18.0 1.3  86.5 1.54  1.10 20 21 5.7 8.0 9 0
28 1084  16.0 1.1 88.7 1.47 1.10  ———— 24 oo 8.2 ——mm 0
29 1081 12.0 1.1 92.6 1.54  1.20  ———m- 27 —mmme 8.6 ———mv 0
30 989 8.0 0.5 84.6 1.54  1.20 18 27 5.6 8.2 8 0
31 1004  11.0 0.7 85.5 1.53  1.20  ———m- 24 —mmee R — 0
TOTAL 30842  485.0 35.6 2610.0 47.22  35.20 243 787  73.2  250.0 112 6
AVERAGE 995  15.6 1.1 84.2 1.52 1.14 19 25 5.6 8.1 9 0
MAX IMUM 1084  22.0 8 104.0 1,91  1.30 20 31 5.7 8.6 9 6
MINIMUM 898 5.0 5  62.3 1.25  1.00 18 17 5.6 7.2 0
REMARKS :

L 250

ERTIFIED OPERATOR:

CERTIFICATE NUMBER: @22 §7.5°



NAME OF WATER UTILITY: TOWN OF COLLIERVILLE

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER TREATMENT PLANT: WATER PLANT #2

PWSID: 0000126
COUNTY: SHELBY

O O OO OO0 O O OO0 0O 00000000000 O0oOOoubOoOOoOooooo

O O O o

MONTH OF: April 1998
WATER| ——— CHLORINE —-= |  —-—— FLUORIDE —--= | —— ALKALINITY == | —ccc pH ——o— | ——cc CO2 ——m-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS| ~ POUNDS FREE] GALS CALC™D DIST] TOTAL i i FREE
DATE X1000|  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 961 9.0 0.7 83.1 1.56  1.20 18 26 6.3 8.0 52
02 1008 11.0 0.8 85.9 1.53  1.30 17 26 6.3 7.6 54
03 1021 11.0 0.7 88.5 1.56  1.20 19 27 6.3 7.6 55
04 1004  18.0 1.8 82.2 1.47  1.30 19 0 6.3 7.8 53
05 1085  21.0 1.7  93.9 1.56  1.20 19 29 6.3 7.8 53
06 859  18.0 1.6 70.8 1.48  1.30 19 28 6.3 8.0 53
07 1064  23.0 1.7 88.4 1.50  1.20 21 41 6.3 8.0 52
08 1005  24.0 1.7 85.1 1,52 1.30 20 45 6.3 8.0 68
09 1013 20.0 1.6 87.6 1.56  1.20 19 38 4.6 8.0 54
10 964  20.0 1.7 80.5 1.50  1.30 24 37 4.8 8.8 59
11 1095  20.0 1.1 91.9 151 1.30 21 34 4.8 8.8 43
12 1035  19.0 0.5 91.0 1.58  1.20 23 35 4.7 8.6 44
13 932 8.0 0.7 80.1 1.55  1.20 16 31 4.7 8.8 54
14 1064  21.0 0.8 90.1 1,52 1.20 20 36 4.5 8.4 56
15 1032 11.0 1.8 83.6 1.46  1.20 19 28 6.1 8.6 59
16 1037  25.0 1.9 91.5 1.59  1.30 18 39 6.6 8.9 57
17 1014  21.0 1.8 84.4 1.50  1.40 20 27 6.2 8.1 58
18 1046 18.0 1.4 90.6 1.56  1.20 19 29 6.1 8.0 58
19 1054  20.0 1.9 91.7 1.57 1.20 19 28 6.3 8.0 57
20 987  14.0 1.7  90.1 1.64  1.20 19 35 4.6 8.1 50
21 994  10.0 1.4 73.4 1.33  1.20 20 27 6.3 8.0 58
22 1012 16.0 1.2  86.8 1.54  1.20 19 28 6.2 8.0 58
23 1020  20.0 1.4 84.8 1.50  1.10 21 28 6.5 8.1 61
24 1032 21.0 1.4  90.6 1.58  1.20 19 30 6.3 8.5 60
25 1156 22.0 1.4 92.9 1.45  1.20 20 30 6.3 8.2 46
26 999  21.0 1.2  88.7 1.60  1.10 20 33 6.4 8.2 47
27 941  15.0 0.9 78.8 151 1.20 20 29 6.4 8.2 60
28 1027  17.0 1.3  88.0 1.54  1.10 22 33 6.5 8.0 63
29 994  16.0 1.4 83.5 151 1.10 19 27 6.3 8.0 61
30 997  15.0 1.4  86.1 1.55  1.20 21 26 6.3 8.0 60
31
TOTAL 30452  525.0 40.5 2584.6 45.83  36.50 590 950 177.9  245.1 1663
AVERAGE 1015 17.5 3 86.2 1.53  1.22 20 32 9 8.2 55
MAX IMUM 1156 25.0 9 93.9 1.64  1.40 24 45 6.6 8.9 68
MINIMUM 859 8.0 5 70.8 1.33  1.10 16 26 5 7.6 43
REMARKS :

e

CERTIFIED OPERATOR:
CERTIFICATE NUMBER: &ch?f



NAME OF WATER UTILITY: TOWN OF COLLIERVILLE

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION

DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER TREATMENT PLANT: WATER PLANT #2
MONTH OF: May 1998

PWSID: 0000126
COUNTY: SHELBY

O OO 0O 0O 0O 000000000000 O0OO0OO0OO0OO0OO0OO0oOOoOOoOOoOOoOOoOo

O O o o

WATER| ——— CHLORINE —-= |  —-—— FLUORIDE —--= | —— ALKALINITY == | —ccc pH ——o— | ——cc CO2 ——m-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS| ~ POUNDS FREE] GALS CALC™D DIST] TOTAL i i FREE
DATE X1000|  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 1001 17.0 1.2 79.8 1.43  1.20 20 26 4.7 8.1 58
02 1027 19.0 1.5 92.5 1.62  1.20 21 25 6.6 8.0 60
03 1006  21.0 1.4 85.4 1.53  1.20 20 28 6.6 8.0 57
04 1000  12.0 1.0 91.6 1.51  1.20 19 26 6.2 8.3 59
05 891 8.0 1.3  73.8 1.49  1.10 18 25 6.4 7.0 60
06 1101 23.0 1.3 94.8 1.55 1.30 20 27 6.5 7.2 60
07 1059 13.0 0.6 99.0 1.68  1.20 20 22 6.5 7.0 65
08 1033 12.0 1.2 76.8 1.34  1.30 21 24 6.3 7.0 64
09 1074  18.0 1.1 102.8 1.72  1.10 20 25 6.3 6.8 60
10 1069  14.0 1.1 82.8 1.39  1.10 21 24 6.3 6.8 61
11 942  15.0 1.2 77.8 1.49  1.20 20 22 6.3 6.7 60
12 1122 20.0 1.0 94.8 1.52  1.20 20 21 6.4 6.7 67
13 1136 27.0 1.1 93.7 1.48  1.20 20 21 6.4 6.9 64
14 1123 17.0 1.1 87.5 1.40 1.30 20 22 6.3 7.5 60
15 1132 17.0 1.1  94.2 1.50 1.20 21 21 6.4 7.6 65
16 1104  18.0 1.5 96.6 1.58  1.20 20 21 6.3 7.4 64
17 1010  18.0 1.9 87.7 1.56  1.30 20 22 6.4 7.4 60
18 1215 22.0 1.8 101.8 1.51  1.30 21 25 6.3 7.6 61
19 1014  18.0 1.5 87.8 1.56  1.20 19 24 6.4 7.5 56
20 1078 20.0 1.8 98.3 1.64 1.20 20 23 6.4 7.3 60
21 972 20.0 1.7 89.4 1.66  1.30 20 23 6.2 8.8 60
22 1169  19.0 1.8 94.0 1.45 1.40 19 31 6.5 8.5 59
23 982  17.0 1.7 86.5 1.59  1.30 19 38 6.3 8.4 60
24 1124  18.0 1.4  94.9 1.52  1.30 19 39 6.0 8.3 60
25 987  27.0 1.4 92.3 1.68 1.20 20 36 5.0 8.0 59
26 1027 13.0 1.4 77.8 1.36  1.30 19 36 4.7 8.0 58
27 1089  11.0 1.3  94.3 1.56  1.30 18 27 4.3 8.0 58
28 1107 13.0 1.1  95.6 1.55 0.70 19 29 4.3 8.0 57
29 1072 8.0 0.6 86.9 1.46  1.40 21 31 4.4 8.2 65
30 1020 9.0 0.8 87.2 1.54 1.30 21 33 4.3 8.2 64
31 1041 7.0 0.8 89.3 1.54 1.30 20 32 4.4 8.2 64
TOTAL 32817  511.0 39.6 2787.7 47.42  38.00 616 829 182.4 237.4 1885
AVERAG 1059  16.5 1.3  89.9 1.53  1.23 20 27 5.9 7.7 61
MAXIMU 1215 27.0 1.9 102.8 1.72  1.40 21 39 6.6 8.8 67
MINIMU 891 7.0 0.6 73.8 1.34  0.70 18 21 4.6 6.7 56
REMARKS :

CERTIFICATE NUMBER: 75 7 5



NAME OF WATER UTILITY: TOWN OF COLLIERVILLE

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER TREATMENT PLANT: WATER PLANT #2
MONTH OF:June 1998

PWSID: 0000126
COUNTY: SHELBY

WATER| ——— CHLORINE —-= |  —-—— FLUORIDE —--= | —— ALKALINITY == | —ccc pH ——o— | ——cc CO2 ——m-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS| ~ POUNDS FREE] GALS CALC™D DIST] TOTAL i i FREE

DATE X1000|  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 1108 22.0 1.2 83.5 1.36  1.10 19 32 4.4 8.1 58 0
02 1070 35.0 1.4 83.1 1.40  1.20 20 31 4.4 8.0 61 0
03 1106 8.0 1.0 84.6 1.38  1.10 20 30 4.4 8.4 66 0
04 1030 21.0 1.5 81.2 1,42  1.10 21 30 4.5 8.2 60 0
05 1296 20.0 1.2 94.2 1.31  1.20 20 34 4.5 8.2 60 0
06 758 15.0 1.1 62.2 1.48  1.30 20 33 4.4 8.0 60 0
07 1026 27.0 2.0 77.2 1.35  1.20 19 30 4.4 8.2 59 0
08 1057 21.0 0.9 84.1 1.43  1.10 19 31 4.6 8.2 59 0
09 1094 26.0 2.2 81.3 1.34  1.20 20 31 4.5 8.1 62 0
10 1102 22.0 1.7 82.4 1.35  1.20 23 30 4.5 8.1 63 0
11 1100 23.0 1.5 86.2 1.41 1.20 22 33 4.6 8.1 61 0
12 1119 22.0 1.6 87.6 1,41 1.10 21 32 4.4 8.1 60 0
13 1164 24.0 1.4 84.7 1.31  1.30 21 33 4.4 8.1 60 0
14 1094 15.0 0.6 84.4 1.39  1.10 20 32 4.5 8.0 61 0
15 1075 14.0 1.4 81.5 1.36  1.10 21 30 4.6 8.1 60 0
16 1157 18.0 1.8 82.0 1.28  1.10 20 31 4.6 8.1 60 0
17 1096 15.0 1.4 85.5 1.40  1.10 20 35 4.5 8.1 64 0
18 1115 15.0 1.5 86.2 1.39  1.10 20 34 4.5 8.1 62 0
19 1093 12.0 1.5 80.8 1.33  1.20 21 30 4.5 8.2 62 0
20 1190 16.0 1.4  90.2 1.36  1.20 21 30 4.5 8.2 60 0
21 1094 14.0 1.2 84.2 1.39  1.20 22 31 4.5 8.2 59 0
22 1062 14.0 1.1 79.1 1.34  1.10 23 31 4.5 8.2 57 0
23 1155 15.0 1.1 87.7 1.37  1.20 22 30 4.6 8.2 58 0
24 1085 5.0 0.1 69.4 1.15  0.90 19 22 4.6 7.6 58 0
25 799 26.0 1.7 73.8 1.66  1.20 19 22 45 7.6 57 0
26 1106 16.0 1.6 84.0 1.37  1.10 20 29 4.5 7.9 57 0
27 1147 17.0 1.6 86.5 1.36  1.10 20 29 4.6 7.7 58 0
28 1143 17.0 1.4 83.5 131 1.10 19 25 4.6 7.4 57 0
29 1078 15.0 1.4 81.7 1.36  1.10 19 21 4.5 7.2 57 0
30 1119 27.0 1.3 82.9 133 1.20 20 20 4.6 7.0 63 0
31

TOTAL 32638  557.0  40.6 2475.7 41.10  34.40 611 892 135.2  239.6 1799 0

AVERAG 1088 18.6 1.4 825 1.37 1.15 20 30 4.5 8.0 60 0

MAXIMU 1296 35.0 2.2  94.2 1.66  1.30 23 35 4.6 8.4 66 0

MINIMU 758 5.0 1 62.2 1.15  0.90 19 20 4.4 7.0 57 0

REMARKS - c / M
a2
e

ACERTIFIED OPERATOR:
CERTIFICATE NUMBER: 4/ 8« & -0 /¢



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE PWSID: 0000126
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 COUNTY: SHELBY
MONTH OF: July 1998

WATER= ——— CHLORINE ---

| ———— FLUORIDE —=== | —= ALKALINITY == | ——cc pH —oo— | ——cc 02 ———-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS|  POUNDS FREEl GALS CALC’D DIST] TOTAL E i FREE
DATE X10000  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED | RAW FINISHED | RAW FINISHED
01 1175 6.0 1.4  90.2 1.38  1.10 19 24 4.6 7.0 61 0
02 1002 17.0 1.5 74.9 1.35  1.20 18 23 4.5 7.1 60 0
03 1217 17.0 1.5 92.6 1.37 1.20 19 22 4.6 7.0 61 0
04 1032 14.0 1.3 82.7 1.44  1.30 18 23 4.7 7.0 61 0
05 1066  14.0 0.7 86.5 1.46  1.20 19 2 4.7 6.9 60 0
06 1044  14.0 0.7 85.9 1.48  1.20 19 22 4.8 7.0 61 0
07 1166  10.0 1.1 77.4 1.19  1.20 19 23 4.7 7.0 60 0
08 1121 14.0 1.2 92.9 1.49  1.20 19 24 4.6 7.2 61 0
09 1054  12.0 1.2 70.5 1.20 1.20 20 24 4.7 8.2 60 0
10 1010  13.0 1.2  86.3 1.54  1.20 20 23 4.7 8.1 60 0
11 953  11.0 1.2 52.1 0.98  1.10 21 24 4.7 8.1 60 0
12 798 5.0 0.8 80.2 1.81 1.20 22 26 4.8 8.0 61 0
13 882 7.0 0.9 77.9 1.59  1.20 27 28 4.7 8.0 64 0
14 1013 9.0 1.1 93.3 1.66  1.10 25 27 4.8 8.0 63 0
15 967 8.0 1.2 61.5 1.14  1.20 26 30 4.7 8.2 64 0
16 1055  11.0 1.2  85.0 1.45  0.90 23 30 4.8 8.0 63 0
17 1046  13.0 1.1 78.3 1.35  1.10 22 27 4.7 8.1 61 0
18 1205  20.0 1.1 94.3 141 1.10 24 28 4.7 8.0 62 0
19 977 8.0 1.0 65.9 1.21 1.20 23 27 4.8 8.0 64 0
20 973 18.0 0.6 80.1 1.48  1.20 22 29 4.7 8.1 66 0
21 1172 13.0 1.3 87.7 1.35  1.20 23 28 4.7 8.0 65 0
22 1118  16.0 1.1 85.2 1.37 1.20 22 28 4.7 8.0 64 0
23 1050  15.0 1.2 83.8 1.44  1.20 21 28 4.6 7.9 64 0
24 1052  15.0 1.2 79.6 1.36  1.20 21 29 4.6 8.0 65 0
25 1129 16.0 1.2 87.5 1.40  1.10 20 28 4.6 8.0 65 0
26 1068  16.0 1.2  83.3 1.40  1.20 21 29 4.6 7.9 64 0
27 958  10.0 1.2 74.3 1.40  1.20 20 29 4.6 7.8 64 0
28 1076  16.0 1.2  78.4 131 1.20 20 29 4.7 7.8 65 0
29 1004  11.0 1.0 79.0 1.42  1.10 19 30 4.7 7.8 65 0
30 1147 11.0 1.0 95.1 1.49  1.20 20 30 4.6 7.9 64 0
31 950  11.0 1.0 63.9 1.21 1.20 19 30 4.6 7.9 64 0
TOTAL 32480  391.0 34.2 2506.3 43.14  36.30 651 824 145.0  240.0 1942 0
AVERAGE 1048 12.6 1.1 80.8 1.39 1.17 21 27 4.7 7 63 0
MAX IMUM 1217 20.0 1.5 95.1 1.81 1.30 27 30 4.8 8.2 66 0
MINIMUM 798 5.0 6 52.1 0.98  0.90 18 22 4.5 6.9 60 0
REMARKS : M
Clorpaer ST,

CERTIFIED OPERATOR:

CERTIFICATE NUMBER: 4// 8" @ - & /



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE PWSID: 0000126
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 COUNTY: SHELBY
MONTH OF: August 1998

WATER= ——— CHLORINE ---

| ———— FLUORIDE —=== | —= ALKALINITY == | ——cc pH —ooc | ——cc 02 ———-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS|  POUNDS FREEl GALS CALC’D DIST] TOTAL E i FREE
DATE X10000  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED | RAW FINISHED | RAW FINISHED
01 1132 14.0 0.9 88.8 1.41  1.20 22 29 4.5 8.0 69 0
02 1079 9.0 0.8 83.7 1.40  1.30 24 27 4.4 7.8 70 0
03 1002 12.0 0.8 63.0 1.37 .70 25 25 4.4 6.8 65 0
04 970  10.0 1.0 73.0 1.35  1.10 20 30 4.6 6.8 65 0
05 837 9.0 1.1 65.1 1.40  1.20 22 30 4.6 7.4 62 0
06 1064  13.0 1.3 92.5 1.56  1.10 24 31 4.5 7.6 60 0
07 1089  12.0 0.9 73.2 1.21 1.20 23 28 4.6 8.0 61 0
08 1109  11.0 1.0 75.8 1.23  1.20 22 30 4.6 8.1 60 0
09 1014  12.0 1.0 84.5 1.50  1.30 22 29 4.7 8.0 60 0
10 1056  11.0 1.0 84.5 1.44  1.30 22 30 4.6 8.0 65 0
11 1054  12.0 0.9 78.6 1.34  1.00 23 34 4.6 8.2 69 0
12 1087 6.0 0.4 83.8 139 1.20 23 34 4.7 8.1 68 0
13 1004  12.0 0.9 68.4 1.13  1.00 22 33 4.7 8.0 68 0
14 910 8.0 0.8 71.3 141 1.20 22 35 4.6 8.0 69 0
15 1150  23.0 1.0 91.9 1.44  1.20 22 34 4.6 8.0 68 0
16 1017 11.0 1.0 82.5 1.46  1.10 23 33 4.6 8.0 69 0
17 989 2.0 0.9 75.5 1.37  1.00 23 31 4.6 8.0 68 0
18 1080  26.0 0.5 84.5 141 1.10 22 38 4.5 8.3 68 0
19 825 0.0 0.8 38.7 0.84  0.70 21 48 4.5 8.1 69 0
20 499 5.0 0.8 27.9 1.00 1.00 20 45 4.6 8.0 68 0
21 260 8.0 0.8 11.1 0.77  0.70 20 40 4.6 8.0 69 0
22 990  16.0 1.0 69.7 1.27 1.10 21 38 4.6 8.0 68 0
23 1106  25.0 1.0 98.2 1.60  1.10 23 36 4.5 7.9 67 0
24 996  19.0 1.5 66.0 1.19  1.10 24 34 4.5 7.8 67 0
25 1108  15.0 1.5 84.7 1.38  1.00 23 34 4.6 8.3 65 0
26 1152  18.0 1.5 84.8 1.33  0.90 21 31 4.6 7.8 66 0
27 1099  18.0 1.5 84.1 1.38  1.20 20 31 4.5 7.9 65 0
28 1065  16.0 0.9 83.7 141 1.20 22 33 4.7 7.8 65 0
29 1076  19.0 1.0 84.6 1.42  1.20 22 32 4.7 8.0 65 0
30 1198  19.0 1.0 90.8 1.36  1.20 21 30 4.6 8.0 65 0
31 1007 11.0 0.7 77.0 1.38  1.10 22 31 4.6 8.0 65 0
TOTAL 31204  402.0 30.0 2341.9 41.15  33.90 686 1024 142.0 244.7 2053 0
AVERAGE 1007 13.0 1.0 75.5 1.33  1.09 22 33 4.6 7.9 66 0
MAX IMUM 1198  26.0 1.5 98.2 1.60  1.30 25 48 4.7 8.3 70 0
MINIMUM 260 0.0 0.4 11.1 0.77  0.70 20 25 4.4 6.8 60 0
REMARKS :

) 7 7

oCERTIFIED OPERATOR:
CERTIFICATE NUMBER: < /5= O
o5 &%




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE PWSID: 0000126
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 COUNTY: SHELBY
MONTH OF: September 1998

WATER| ——— CHLORINE —-= |  —-—— FLUORIDE —--= | —— ALKALINITY == | —ccc pH ——o— | ——cc CO2 ——m-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS| ~ POUNDS FREE] GALS CALC™D DIST] TOTAL i i FREE

DATE X1000|  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 1168 17.0 1.4  90.5 1.39 1.10 22 32 4.6 7.8 65 0
02 1074  17.0 1.4 78.0 1.31 1.10 21 31 4.5 8.0 63 0
03 1017 20.0 1.4 80.3 1,42 1.20 21 31 4.6 8.0 63 0
04 1062 14.0 0.9 75.9 1.29  1.00 20 29 4.6 8.1 64 0
05 1169  14.0 0.9 81.4 1.25  1.00 21 29 45 8.0 64 0
06 1008 13.0 0.8 71.2 1.17  1.00 19 28 4.5 8.0 63 0
07 1049 8.0 0.7 72.6 1.25  1.00 20 29 4.6 7.9 65 0
08 1066 12.0 1.0 67.7 1.14  1.00 20 30 4.5 7.8 65 0
09 1066  10.0 0.1 74.1 1.25  0.90 19 28 4.5 7.8 64 0
10 1088 9.0 0.7 71.5 1.18  1.00 20 35 4.5 8.0 63 0
11 1058 13.0 1.2 72.7 1.24  1.00 24 30 4.7 8.0 65 0
12 1013 28.0 1.4 55.4 0.98  0.90 24 30 4.6 8.0 64 0
13 1070 3.0 0.6 73.8 1.24  1.00 23 29 4.6 8.0 64 0
14 1124  17.0 1.2 64.0 1.02  1.00 20 28 4.6 8.0 66 0
15 1163 17.0 0.9 76.0 1.18  1.00 22 27 4.7 7.9 65 0
16 1071 14.0 0.9 67.7 1.14  1.00 21 30 4.6 7.6 66 0
17 1056 14.0 1.1 76.1 1.30  1.00 20 34 4.6 7.8 64 0
18 1118 14.0 1.1 73.4 1.18  1.00 19 28 4.5 7.8 64 0
19 1173 15.0 1.1 75.4 1.16  1.00 20 27 4.5 7.7 67 0
20 1155  15.0 1.1 73.6 1.15  1.00 21 25 4.6 7.6 69 0
21 938  12.0 1.1  66.9 1.28  1.00 20 26 4.6 7.4 70 0
22 1077 16.0 0.9 74.2 1.24  1.00 23 28 4.5 7.6 69 0
23 1120  15.0 1.1 70.9 1.14  1.10 22 29 4.6 7.2 65 0
24 1080  15.0 1.0 72.3 1.21  1.10 21 27 4.6 7.4 66 0
25 1114  13.0 0.9 72.8 1.18  1.00 22 25 4.5 7.6 67 0
26 1221 12.0 0.9 83.9 1.24  1.00 21 29 4.6 7.7 68 0
27 968  12.0 0.9 65.3 1.21  1.00 22 28 4.5 7.8 66 0
28 1128  15.0 1.0 76.0 1.21  1.00 23 29 45 7.8 65 0
29 1025  15.0 0.9 68.1 1.20  1.00 21 28 4.5 8.2 61 0
30 1112 14.0 1.4 75.6 1.22 1.10 22 29 4.6 8.1 63 0
31

TOTAL 32641 423.0 29.9 2197.3 36.37  30.50 634 868 136.9 234.6 1953 0

AVERAGE 1088 14.1 0 73.2 1.21  1.02 21 29 4.6 7.8 65 0

MAX IMUM 1221 28.0 4 90.5 1,42 1.20 24 35 4.7 8.2 70 0

MINIMUM 938 3.0 1 s55.4 0.98  0.90 19 25 4.5 7.2 61 0

REMARKS: Jm 2 %’%

GERTIFIED OPERATOR:

CERTIFICATE NUMBER: 6//5‘- Sov5/9




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE PWSID: 0000126
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 COUNTY: SHELBY
MONTH OF: October 1998

WATER| ——— CHLORINE —-= |  —-—— FLUORIDE —--= | —— ALKALINITY == | —ccc pH ——o— | ——cc CO2 ——m-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS| ~ POUNDS FREE] GALS CALC™D DIST] TOTAL i i FREE
DATE X1000|  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 1032 12.0 1.2 69.9 1.22  1.00 21 30 4.6 7.9 61 0
02 1074  19.0 1.13  43.2 0.72  0.80 24 41 47 8.5 65 0
03 1037 3.0 1.1 75.3 1.31  1.10 22 0 4.6 7.9 64 0
04 898  10.0 1.1  64.4 1.29  1.10 23 40 4.7 7.9 65 0
05 835  11.0 1.1 29.5 0.64  1.05 22 38 4.6 8.7 62 0
06 LT R 1.2 16.4 0.70  1.00 23 42 4.6 8.8 63 0
07 475 3.0 1.0 17.2 0.65  0.80 21 38 4.5 8.7 61 0
08 536 5.0 1.1 10.7 0.36  0.80 23 41 47 7.9 63 0
09 409 4.0 1.1 26.0 1.14  1.10  —mcmm mmme o 7.8 —ommm e
10 483 4.0 0.9 20.1 0.75  0.80 24 35 5.6 8.0 64 0
11 1009 8.0 1.0 78.2 1.40  0.80 24 33 5.8 8.0 63 0
12 965  10.0 1.5 65.8 1.23  0.90 25 30 5.8 8.5 64 0
13 1028 9.0 1.5 55.1 0.96  0.90 25 31 5.7 8.5 64 0
14 893 11.0 1.3 81.3 1.64  1.60 20 29 5.7 7.9 62 0
15 999  11.0 1.1  82.0 1.48  1.50 23 35 5.6 8.5 60 0
16 1059  11.0 1.2 61.1 1.04  1.00 26 30 5.8 8.5 52 0
17 1116 13.0 1.3 87.5 1.41  1.10 25 31 5.7 8.1 55 0
18 901  11.0 1.3 61.1 1.22  1.00 24 33 5.6 8.2 54 0
19 998  12.0 1.2 60.5 1.09  1.00 25 36 5.6 8.4 54 0
20 440 7.0 1.3 26.3 1.08  1.00 22 33 5.7 8.6 52 0
21 1003 13.0 1.2 58.2 1.04  1.10 26 31 5.6 8.3 59 0
22 1003 33.0 1.2 77.4 1.39  1.10 25 31 5.6 7.8 56 0
23 1002 ——mm- 1.1 69.9 1.26  1.00 23 35 5.6 7.1 54 0
24 775  10.0 1.7 40.1 0.93  1.00 21 29 5.6 8.6 60 0
25 1009 5.0 1.1 70.6 1.26  1.00 24 36 5.7 7.9 58 0
26 1005 9.0 1.3 64.1 1.15  1.20 26 30 5.8 7.7 56 0
27 1078 11.0 1.2 78.9 1.32  1.20 23 28 6.0 7.7 56 0
28 236 9.0 1.8 25.4 1.94  1.80 23 33 6.0 8.7 53 0
29 1087  10.0 1.2 74.7 1.24  1.30 22 29 5.7 8.2 55 0
30 1060  12.0 1.3 58.7 1.00 1.00 23 28 5.7 8.5 54 0
31 1120  13.0 1.4 85.7 1.38  1.20 23 27 5.6 8.2 55 0
TOTAL 26984  299.0 38.4 1735.3 35.22  33.25 701 1003 162.5  254.0 1764 0
AVERAGE 870  10.3 1.2 56.0 1.14  1.07 23 33 4 2 59 0
MAX IMUM 1120 33.0 8 87.5 1.94  1.80 26 42 6.0 8.8 65 0
MINIMUM 236 3.0 9 10.7 0.36  0.80 20 27 4.5 7.1 52 0
REMARKS :

CERTIFICATE NUMBER:él/g“gO -C/



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE PWSID: 0000126
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 COUNTY: SHELBY
MONTH OF: November 1998

WATER| ——— CHLORINE —-= |  —-—— FLUORIDE —--= | —— ALKALINITY == | —ccc pH ——o— | ——cc CO2 ——m-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS| ~ POUNDS FREE] GALS CALC™D DIST] TOTAL i i FREE

DATE X1000|  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 970  11.0 1.1 60.0 1.11 1.00 24 30 5.8 8.0 54 0
02 980  12.0 1.2 78.9 1.45 1.20 25 34 5.7 8.2 52 0
03 1028 10.0 1.3 59.2 1.04 1.00 23 30 5.7 8.3 50 0
04 492 9.0 1.9 41.4 1.51 1.90 25 35 5.6 8.4 51 0
05 1154  12.0 0.9 92.0 1.44 1.40 25 34 5.7 8.3 55 0
06 810 9.0 0.9 58.2 1.29 1.40 26 32 5.7 8.0 63 0
07 1168 11.0 1.2 82.9 1.28 1.40 26 34 5.6 8.0 60 0
08 746 11.0 1.2 46.1 1.11 1.20 25 33 5.6 8.1 57 0
09 227 2.0 1.0 29.1 2.31 1.50 24 31 5.7 8.5 59 0
10 695 6.0 1.0 56.8 1.45 1.50 23 30 5.6 8.5 58 0
11 1065 9.0 1.0 76.1 1.29 1.10 22 28 5.6 8.5 56 0
12 1082 10.0 1.0 77.2 1.28 1.10 21 26 5.7 8.6 58 0
13 933 9.0 1.0 68.2 1.32 1.00 20 26 6.0 8.7 60 0
14 1149 8.0 1.0 55.7 0.87 1.00 21 27 6.0 8.5 59 0
15 890  10.0 1.1 71.9 1.45 1.40 20 26 5.8 8.6 61 0
16 908 8.0 1.0 69.4 1.38 1.10 20 27 5.6 8.5 63 0
17 1069  10.0 1.1 70.9 1.19 1.20 23 28 5.7 8.8 57 0
18 947 9.0 1.0  46.9 0.89 0.70 24 31 5.8 8.5 53 0
19 995 7.0 0.5 77.8 1.41 1.10 22 29 5.5 8.2 54 0
20 1615  14.0 1.0 75.4 0.84 0.90 20 27 5.7 7.9 58 0
21 612 3.0 1.0 84.1 2.47 1.80 21 25 5.6 7.8 57 0
22 965 9.0 1.2 67.6 1.26 1.10 22 23 5.7 8.0 56 0
23 969  11.0 1.4 57.8 1.07 0.80 23 24 5.7 8.0 55 0
24 1029  12.0 1.2 75.7 1.32 0.80 19 24 5.8 7.7 55 0
25 990  14.0 1.2 71.1 1.29 0.80 23 25 5.7 7.7 60 0
26 1207 10.0 1.1 110.4 1.65 1.00 21 24 5.8 7.9 57 0
27 1100  11.0 1.0 89.4 1.46 1.00 20 25 5.7 7.8 56 0
28 974  11.0 1.0 103.5 1.01 1.40 21 24 5.7 7.7 55 0
29 955  11.0 1.0 96.3 1.82 1.30 20 25 5.8 7.6 57 0
30 1000  11.0 1.1 101.6 1.83 1.20 21 25 5.8 8.4 61 0
31

TOTAL 28724  290.0 32.5 2150.8 42.00  35.30 670 842  171.4 245.7 1707 0

AVERAGE 957 9.7 1 717 1.40 1.18 22 28 5.7 8.2 57 0

MAX IMUM 1615  14.0 1.9 110.4 2.47 1.90 26 35 6.0 8.8 63 0

MINIMUM 227 2.0 5 29.1 0.84 0.70 19 23 5.5 7.6 50 0

REMARKS:

7

CERTIFIED OPERATOR: ~
CERTIFICATE NUMBER: 75 - -/yDO vé/j




NAME OF WATER UTILITY: TOWN OF COLLIERVILLE

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER TREATMENT PLANT: WATER PLANT #2

MONTH OF: December 1998

PWSID: 0000126

COUNTY: SHELBY

O O 0O 0O 0O 0O 000000000000 O0OO0OO0OO0OO0OO0OO0oOOoOOoOOoOOoOOoOo

O O o o

WATER| ——= CHLORINE —-— |  ———= FLUORIDE —--= | —= ALKALINITY == | === pH === | ———= 02 —=—-
TREATED) MG/L! MG/L MG/L! MG/L ! su !
GALLONS|  POUNDS FREE] GALS CALC’D DIST] TOTAL i i FREE
DATE X1000|  USED RESIDUALl USED DOSAGE ~ SYSTEM ~ RAW FINISHED| RAW FINISHED | RAW FINISHED
01 1000  10.0 1.1 106.2 1.75  1.40 21 24 5.7 8.4 60
02 857  10.0 1.2 53.7 1.13  0.80 21 31 5.7 8.5 55
03 961  12.0 1.1 116.5 2.18  1.60 21 26 5.8 8.0 65
04 1016  10.0 1.0 124.7 2.21  1.60 21 26 5.7 8.6 64
05 1281 12.0 1.0 124.5 1.75  1.50 20 25 5.7 8.0 63
06 1008 6.0 1.0 110.2 1.97  1.60 20 25 5.8 7.9 64
07 988  11.0 1.1 91.4 1.67  1.30 20 26 5.7 7.7 65
08 1115  10.0 1.1 94.9 1.53  1.20 21 26 5.7 7.9 63
09 1031 9.0 1.1 95.7 1.67  1.20 20 25 5.8 8.4 59
10 1144  11.0 1.1  93.5 1.47  1.20 19 26 6.0 8.5 70
11 1035 9.0 1.1 84.4 1.47  1.00 19 24 5.7 8.7 65
12 1114  11.0 1.1 82.1 1.33  1.00 20 25 5.8 8.6 65
13 1286 13.0 1.1 103.6 1.45  0.90 21 25 5.7 8.5 64
14 847 7.0 1.2 36.5 0.78  0.80 22 26 5.7 8.6 67
15 1558 11.0 1.0 79.4 0.92  1.10 22 29 6.0 8.6 63
16 1463 10.0 1.0 81.6 1.00  1.10 20 26 5.9 8.5 64
17 1037 11.0 1.0 77.2 1.34  1.00 24 27 5.8 7.7 60
18 1145  10.0 1.0 78.0 1.23  1.10 21 25 6.1 7.5 64
19 1115  11.0 1.1  86.3 1.39 1.20 20 27 6.0 7.8 62
20 1062 6.0 1.0 75.8 1.28  1.00 21 29 5.9 8.0 63
21 63 6.0 1.2 42.9 12.26  0.50 22 33 5.8 9.2 60
22 748 8.0 1.2 79.8 1.92  1.30 20 31 5.9 7.7 62
23 1080  11.0 1.3 79.2 1.32  1.10 21 30 5.8 8.0 60
24 1039 13.0 1.3  85.4 1.48  1.20 20 31 5.8 8.0 64
25 1006 8.0 1.1 61.1 1.09  1.10 22 32 5.7 8.1 63
26 848  13.0 1.3 61.1 1.30  1.20 20 29 5.6 8.0 66
27 947  12.0 1.3 79.8 1.52  1.30 23 30 5.6 8.1 67
28 909  12.0 1.3 70.6 1.40  1.00 25 30 5.6 8.3 70
29 1021 13.0 1.3 76.7 1.35  1.10 25 29 5.7 8.6 60
30 1185 5.0 0.7 82.7 1.26  1.10 23 26 5.7 8.5 60
31 1171 7.0 0.9 82.9 1.27  1.10 20 26 5.9 8.9 61
TOTAL 32170 308.0 34.1 2598.4 55.68  35.60 655 850 179.3  255.8 1958
AVERAGE 1038 9.9 1.1 83.8 1.80  1.15 21 27 8 8.3 63
MAX IMUM 1558  13.0 1.3 124.7 12.26  1.60 25 33 6.1 9.2 70
MINIMUM 63 5.0 0.7 36.5 0.78  0.50 19 24 5.6 7.5 55
REMARKS: 18 BAGS OF LIME USED.

17 BAGS OF FLUORIDE USED.

CERTIFIED OPERATOR:
CERTIFICATE NUMBER:

TIM OVEREY

587-90-0460



NAME OF WATER UTILITY: TOWN OF COLLIERVILLE

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER TREATMENT PLANT: WATER PLANT #2

PWSID: 0000126
COUNTY: SHELBY

O O 0O 0O 0O 0O 00O 000000000000 O0OO0OO0OO0OO0oOOoOOoOOoOOoOOoOo

MONTH OF: January 1999
WATERl ——— CHLORINE -—= |  ———— FLUORIDE === | —= ALKALINITY —= | ——cc pH —=o— | ——cc 02 ———-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS| ~ POUNDS FREEl GALS CALC’D DISTI TOTAL E i FREE

DATE X1000]  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 1073 6.0 0.8 82.8 1.39  1.30 20 27 5.8 8.2 61
02 1006 9.0 1.0 77.1 1.38  1.20 22 26 5.7 8.3 62
03 1027 5.0 0.8 59.7 1.05  1.00 22 25 5.7 8.4 59
04 893 4.0 0.8 83.7 1.69  1.10 24 26 5.8 8.8 60
05 1043 7.0 0.7 72.3 1.25  1.10 23 27 5.7 8.5 61
06 1094 9.0 0.8 77.8 1.28  1.00 20 23 5.7 8.1 60
07 1118 8.0 0.9 89.0 1.43 1.10 21 26 5.7 8.0 63
08 1071 13.0 1.2 99.2 1.67  1.40 20 24 5.8 8.0 62
09 1173 13.0 1.2  93.5 1.43 1.20 20 25 5.7 8.1 61
10 1006 7.0 1.1 79.7 1.43 1.20 21 23 5.8 8.0 60
11 013 7.0 1.1 57.4 1.13  1.00 20 24 5.8 8.0 62
12 1052 12.0 1.0 81.8 1.40  1.20 21 24 5.8 8.1 57
13 1031 13.0 1.1 84.8 1.48  1.20 20 24 5.7 8.1 63
14 815 9.0 1.1 131.5 2.00  1.40 20 25 5.7 8.1 60
15 990 9.0 0.9 243 0.44  1.20 20 25 5.7 8.0 59
16 1059 6.0 0.8 72.6 1.23  1.20 20 24 5.8 8.0 62
17 1113 14.0 1.0 70.7 1.14  1.10 21 25 5.7 8.0 61
18 974 8.0 0.8 42.4 0.78  0.80 20 26 5.8 8.1 63
19 013 14.0 0.6 64.9 1.26  1.10 20 26 5.8 8.0 63
20 1012 14.0 1.4 68.4 1.22 1.10 21 28 5.7 8.0 63
21 1030 11.0 1.3  64.4 1.13  1.00 20 27 5.8 8.3 64
22 1023 10.0 1.3 55.3 0.97  0.90 23 28 5.7 8.4 60
23 1043 12.0 1.3  71.4 1.23  1.10 21 27 5.8 8.4 61
24 1065 10.0 1.3 70.7 1.19  1.00 22 26 5.8 8.2 60
25 936 11.0 1.3 46.7 0.90  0.90 20 27 5.7 8.0 62
26 956 10.0 1.0 64.6 1.24  1.00 21 26 5.9 8.1 61
27 1110 13.0 1.1 84.8 1.38  1.00 20 26 5.8 8.0 65
28 1172 14.0 1.1 61.9 0.95  0.90 21 27 5.8 8.3 63
29 1140 8.0 0.9 75.6 1.19  1.00 20 23 5.7 8.5 62
30 963 6.0 0.9 54.4 1.02  0.90 20 25 5.8 8.3 63
31 999 7.0 0.9 72.3 1.30  1.10 21 26 5.7 8.2 61
TOTAL 31813  299.0  31.0 2236.7 39.50  33.70 645 791 178.4  253.5 1904
AVERAGE 1026 9.6 1.0 72.2 1.27  1.09 21 26 5.8 8.2 61
MAX IMUM 1173 14.0 1.4 131.5 2.90  1.40 24 28 5.9 8.8 65
MINIMUM 815 4.0 0.6 24.3 0.44  0.80 20 23 5.7 8.0 57

A

REMARKS: TEN BAGS OF LIME USED. /} O\é/v(//vj/

THIRTEEN BAGS OF

FLUORIDE USED.

CERTIFIED OPERATOR: TIM OVERLY

CERTIFICATE NUMBER:587-90-0460



NAME OF WATER UTILITY: TOWN OF COLLIERVILLE

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER TREATMENT PLANT: WATER PLANT #2

PWSID: 0000126
COUNTY: SHELBY

MONTH OF: February 1999
WATERl ——— CHLORINE -—= |  ———— FLUORIDE === | —= ALKALINITY —= | ——cc pH —=o— | ——cc 02 ———-
TREATED! MG/L! MG/L MG/L! MG/L ! su !
GALLONS| ~ POUNDS FREE] GALS CALC’D DISTI TOTAL E i FREE
DATE X1000]  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 886 8.0 0.9 53.5 1.09  1.00 20 24 5.7 6.3 60 0
02 1165 6.0 0.8 71.3 1.10  1.00 21 27 5.8 8.0 62 0
03 977  13.0 1.2 63.4 1.17  1.10 27 30 5.7 7.9 65 0
04  —mmmm mmme e e e el
05 2092  20.0 1.3 129.9 1.12  1.00 22 26 5.7 8.4 63 0
06 1066  11.0 1.1 72.5 1.22 1.20 21 26 5.7 8.2 64 0
07 1079 12.0 1.2 72.3 1.21 1.20 23 27 5.6 8.0 64 0
08 1039 10.0 1.1 63.0 1.09  1.10 25 27 5.6 7.9 65 0
09 1079 11.0 1.1 71.3 1.19  1.00 24 23 5.7 8.3 63 0
10 1080  12.0 1.1  66.8 111  1.00 25 25 5.7 8.0 64 0
11 1033 12.0 1.1 63.2 1.10  1.00 17 20 5.6 8.2 65 0
12 1020 10.0 1.1 54.7 0.97  1.00 16 18 5.8 7.4 63 0
13 1120 11.0 1.1 75.4 1.21 1.10 16 19 5.7 7.6 62 0
14 942  12.0 1.1 50.4 0.96  1.00 17 20 5.7 7.5 61 0
15 842 7.0 1.1 63.7 1.36  1.10 17 20 5.6 7.3 63 0
16 1068 5.0 0.8 74.0 1.25  1.00 17 19 5.7 7.3 63 0
17 1084 7.0 0.9 58.2 0.97  1.00 16 18 5.7 7.4 62 0
18 1095  10.0 1.1 72.1 1.19  1.00 16 17 5.7 7.4 64 0
19 1038 12.0 1.1 72.4 1.26  1.00 17 19 5.8 7.3 63 0
20 1185  12.0 1.1 74.8 1.14  1.00 16 18 5.7 7.4 62 0
21 916  11.0 1.1  55.0 1.08  1.00 17 20 5.7 7.4 60 0
22 1029 10.0 1.1 67.1 1.17  1.00 18 19 5.5 7.2 61 0
23 1023 11.0 1.2  64.4 1.13  1.00 17 19 5.6 7.3 60 0
24 1145  12.0 1.0 71.7 1.13  1.00 18 18 5.7 7.2 61 0
25 1009  13.0 1.1 68.5 1.22 1.00 16 19 5.6 7.3 62 0
26 976 9.0 1.0 59.4 1.10  1.00 18 21 5.6 7.3 63 0
27 1123 8.0 1.0 71.7 1.15  1.10 17 20 5.7 7.4 61 0
28 1002 7.0 1.0 63.0 1.13  1.10 16 21 5.7 7.4 62 0
0
0
0
TOTAL 20113 282.0 29.0 1843.7 30.81  28.00 510 560 153.5 206.3 1688 0
AVERAGE 1078  10.4 1 68.3 1.14 1.04 19 21 5.7 7.6 63 0
MAX IMUM 2092 20.0 .3 129.9 1.36  1.20 27 30 5.6 8.4 65 0
MINIMUM 842 5.0 8  50.4 0.96  1.00 16 17 5.6 7.2 60 0
REMARKS:

e

il

4, 7 (ol

CERTIFIED OPERATORITIM‘OVERLY

CERTIFICATE NUMBER:

587-90-0460



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
Monthly Operation Report

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE

NAME OF WATER TREATMENT PLANT: WATER PLANT #2

PWSID: 0000126

COUNTY: SHELBY

O O OO O 0O 0O 0000000000 O0OO0OO0OO0OO0OO0OO0OOoOOoOOoOOoOOoOOoOo

MONTH OF: March 1999
WATER! —— CHLORINE ---i ———— FLUORIDE --—- i —— ALKALINITY -- i — pH ——e- i s €02 —-m-
TREATED! NG/L| MG/L NG/L| MG/L : su i
GALLONS| ~ POUNDS FREE| GALS CALC’D DISTI TOTAL E i FREE

DATE X1000]  USED RESIDUAL| USED DOSAGE ~ SYSTEM  RAW FINISHED| RAW FINISHED | RAW FINISHED
01 946 8.0 1.1 59 1.12  1.00 17 21 5.6 7.4 60
02 1113 11.0 1.1 72.0 1.16  1.00 19 22 5.6 7.4 61
03 962 8.0 1.0 63.7 1.19  1.00 18 24 5.7 9.0 60
04 1031 8.0 1.1 65.3 1.14  1.00 19 23 5.7 7.5 62
05 1106  10.0 1.1 68.3 1.11  1.00 19 21 5.8 7.4 60
06 1078  11.0 1.2  64.5 1.08  1.00 18 22 5.7 7.4 60
07 1076 7.0 1.0 67.5 1.13  1.00 17 21 5.7 7.3 61
08 926 8.0 0.9 59.6 1.16  0.90 18 20 5.6 7.3 60
09 1042 8.0 0.9 68.9 1.19  1.00 19 24 5.6 8.5 62
10 1026  10.0 1.3  59.9 1.05  1.00 18 24 5.7 8.5 60
11 1036  12.0 1.3 68.3 1.19  1.00 19 20 5.7 7.5 58
12 1030  25.0 1.4  63.9 1.12 1.00 18 21 5.8 7.4 59
13 1105 4.0 1.1 72.9 1.19  1.00 19 20 5.7 7.4 60
14 1032 14.0 1.2  64.6 1.13  1.00 18 22 5.7 7.3 59
15 950  11.0 1.2 73.4 1.39  0.90 17 20 5.6 7.2 62
16 1004  11.0 0.7 45.5 0.82  0.80 18 20 5.7 7.3 60
17 1061 13.0 1.2  68.4 1.16  1.00 18 22 5.7 7.3 64
18 1028  11.0 1.3  63.8 1.12 1.00 17 20 5.6 7.3 63
19 1036  21.0 1.3 67.7 1.18  1.00 19 22 5.7 7.5 64
20 1122 3.0 1.1  68.4 1.10  1.00 18 22 5.8 7.4 63
21 973  10.0 1.3 59.5 1.10  1.00 17 21 5.7 7.4 63
22 1011 11.0 1.2  68.5 1.22  1.00 18 24 5.7 8.4 62
23 1036  14.0 1.2 67.9 1.18  1.00 19 22 5.8 8.0 63
24 1051  15.0 1.1 63.9 1.09  1.00 17 25 5.8 8.4 58
25 1183  10.0 0.8 76.7 1.17  1.00 19 25 5.7 8.5 63
26 1115 9.0 1.0 68.0 1.10  1.00 19 24 5.8 8.4 60
27 961 9.0 1.2 64.2 1.20 1.10 18 23 5.7 8.4 59
28 1044  10.0 1.2 64.7 1.12 1.00 17 24 5.6 8.3 61
29 976  10.0 1.3  63.8 1.18  1.00 18 24 5.6 8.3 60
30 1028 8.0 1.1 60.1 1.05  1.00 17 23 5.7 8.3 59
31 962  11.0 1.1 63.2 1.18  1.10 17 22 5.8 8.3 59
TOTAL 32050  331.0 35.0 2026.1 35.30  30.80 559 688 176.6 242.0 1885
AVERAGE 1034  10.7 1.1 65.4 1.14  0.99 18 22 5.7 7.8 61
MAX IMUM 1183  25.0 1.4  76.7 1.39  1.10 19 25 5.8 9.0 64
MINIMUM 926 3.0 7 455 0.82  0.80 17 20 5.6 7.2 58

O O o o

REMARKS: 13 BAGS OF LIME USED.

14 BAGS OF FLUORIDE USED

7§bi;\ KZ¢£/~(1;/

CERTIFIED OPERATOR:TIM DVERLY

CERTIFICATE NUMBER:

587-90-0460



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION

DIVISION OF WATER SUPPLY

MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE
NAME OF WATER TREATMENT PLANT: WATER PLANT #2

MONTH OF: APRIL, 1999

PWSID: 0000126

COUNTY SHELBY

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\QIQZTEED USED FRFEESE USED CALC DOSE | DIST. svs. MG v Mei
DATE X1000 LBS MG/L GALS MG/L MGIL RAW FINISHED RAW FINISHED RAW FINISHED
1 1045 10 113 68.4 1.18 1.00 18 24 57 8.2 60 0
2 1029 10 1.23 635 111 1.00 17 22 56 85 63 0
3 1135 11 1.25 725 115 1.00 18 21 56 8.1 62 0
4 940 6 0.80 55.7 1.07 1.00 18 20 57 8.1 62 0
5 1024 8 0.84 67.0 1.18 1.00 17 20 57 8.0 63 0
6 1039 10 121 63.8 1.10 1.00 19 23 56 8.2 61 0
7 1058 10 1.10 67.1 1.14 1.00 18 23 57 8.4 60 0
8 1064 12 1.16 77.9 1.32 1.00 19 23 57 8.3 62 0
9 1119 11 1.09 61.8 0.99 0.90 20 23 56 8.4 64 0
10 1088 12 1.09 66.9 111 1.00 19 24 57 8.4 63 0
11 973 10 0.99 63.2 117 1.00 19 24 57 85 62 0
12 1063 5 0.90 66.1 112 1.00 18 25 57 8.6 63 0
13 1077 7 0.77 66.6 111 1.00 18 21 56 8.1 61 0
14 1060 9 1.10 62.9 1.07 1.00 19 22 56 8.0 62 0
15 1037 8 1.00 63.6 1.10 1.00 18 23 56 8.0 62 0
16 1027 8 1.00 66.2 1.16 1.10 18 22 5.7 8.0 60 0
17 1135 9 1.00 71.0 112 1.10 17 23 57 8.0 62 0
18 1030 9 1.00 63.2 1.10 1.00 17 23 56 8.1 64 0
19 970 9 1.00 63.4 1.18 1.00 16 24 57 8.0 67 0
20 1127 11 1.13 722 115 1.00 17 24 56 78 64 0
21 1111 12 1.20 63.6 1.03 1.00 16 23 57 85 65 0
22 1128 6 0.90 714 1.14 1.00 18 22 57 8.2 62 0
23 1082 8 1.02 67.4 112 1.00 18 20 56 8.0 60 0
24 1179 8 1.00 793 121 1.10 17 22 56 8.0 60 0
25 1060 9 1.00 66.6 113 1.00 17 21 57 8.0 61 0
26 1055 9 0.96 67.9 1.16 0.90 18 24 56 7.9 62 0
27 979 10 1.08 54.6 1.00 1.00 17 23 56 8.0 60 0
28 1073 8 1.02 66.2 111 1.00 18 25 56 77 61 0
29 1063 10 1.08 64.3 1.09 1.00 18 22 57 78 64 0
30 1134 11 1.02 64.5 1.02 1.00 17 24 57 8.0 63 0
31
TOTAL 31904 276 31.07| 19888 33.64 30.1 534 680 169.6 24358 1865 0
AVG 10635 9.20 1.04 66.3 112 1.00 17.8 227 5.65 8.13 62.2 0
MAX 1179 12 1.25 793 1.32 11 20 25 57 8.6 67 0
MIN 940 5 0.77 546 0.99 0.9 16 20 56 77 60 0




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE
NAME OF WATER TREATMENT PLANT: WATER PLANT #2

DIVISION OF WATER SUPPLY

MONTHLY OPERATIONAL REPORT

MONTH OF: MAY, 1999

COUNTY: SHELBY

PWSID: 0000126

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
TVF:EA;EED USED FREE RES. USED CALCDOSE | DIST. SYS. MG/L Sy MG/

DATE X1000 LBS MG/L GALS MG/L MGIL RAW FINISHED RAW FINISHED | RAW FINISHED

1 1071 11 1.00 62.5 1.05 1.00 17 22 57 8.0 63 0

2 1086 10 1.00 63.0 1.04 1.00 18 23 56 7.9 64 0

3 1193 10 1.00 55.0 0.83 0.90 18 22 56 77 65 0

4 461 7 1.20 34.4 1.34 0.90 16 21 57 8.2 64 0

5 1108 10 1.00 63.2 1.03 1.00 17 21 57 8.2 64 0

6 989 10 0.90 69.5 1.26 1.00 18 21 58 8.3 63 0

7 1142 12 0.70 56.5 0.89 0.80 18 19 57 8.0 61 0

8 739 13 0.80 42.2 1.03 1.00 16 21 56 7.9 61 0

9 856 4 0.70 60.4 1.27 0.80 15 22 56 7.7 62 0

10 1014 2 0.70 49.0 0.86 1.00 15 23 57 85 61 0

11 1148 7 0.80 63.4 0.99 1.00 17 21 57 85 61 0

12 1021 6 0.70 62.9 1.11 1.10 16 22 56 8.3 60 0

13 1042 8 0.90 67.2 1.16 1.10 18 24 55 8.0 64 0

14 1058 9 1.0 67.3 1.14 1.00 17 23 56 8.0 63 0

15 1162 10 1.00 715 1.10 1.00 18 24 57 8.0 62 0

16 1172 12 1.00 67.7 1.04 0.90 16 22 56 78 62 0

17 1029 11 1.00 63.6 111 1.00 17 21 57 8.0 63 0

18 1084 11 1.00 714 1.18 1.00 18 23 57 76 61 0

19 1047 11 1.00 70.0 1.20 1.10 17 22 57 8.0 63 0

20 1061 12 1.10 76.9 1.30 1.00 16 21 56 7.9 62 0

21 1110 14 1.10 61.6 1.00 1.00 18 22 56 8.0 64 0

22 1109 17 1.10 714 1.16 1.00 16 24 55 8.1 60 0

23 1117 17 1.00 67.7 0.99 1.00 19 22 57 8.3 64 0

24 1005 11 0.30 65.3 117 1.00 19 20 57 8.3 62 0

25 968 17 1.30 54.6 1.01 1.40 8.3 0

26 598 2 1.20 50.2 151 1.00 8.1 0

27 1201 14 1.20 711 1.06 1.00 22 55 7.7 0

28 1095 14 1.10 67.0 1.10 1.10 16 20 56 78 64 0

29 1140 16 1.20 715 1.13 1.00 17 21 56 7.9 63 0

30 1113 14 1.10 72.0 1.16 1.00 17 20 57 8.0 64 0

31 978 10 1.00 58.7 1.08 1.00 18 21 56 8.1 62 0

TOTAL 31917 332 30.1 1948.7 343 311 478 630 163.6 249 175.1 0

AVG 1029.6 10.71 0.97 62.9 111 1.00 17.1 217 5.64 8.03 62.5 0

MAX 1201 17 13 76.9 151 1.4 19 24 58 85 65 0

MIN 461 2 0.3 34.4 0.83 038 15 19 55 7.6 60 0

CERTIFIED OPERATOR: TIM OVERLY~"

CERTIFICATE NUMBER: 587-90-0460




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY

MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE
NAME OF WATER TREATMENT PLANT: WATER PLANT #2

MONTH OF: JUNE+AH113, 1999

PWSID: 0000126
COUNTY: SHELBY

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
TVRVI/;I'II'EII;D USED FREE RES. USED CALC DOSE DIST. SYS. MG/L Su MG
DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1148 11 0.90 67.5 1.06 110 | - 33 8.2 - 0
2 1035 23 0.80 67.6 1.18 1.00 | - 21 8.1 - 0
3 1097 10 1.30 67.4 111 1.00 19 22 56 8.0 63 0
4 1135 4 1.00 63.7 1.04 1.00 | - 22 8.0 - 0
5 1100 14 1.40 82.1 1.34 110 | - 21 7.9 - 0
6 1101 14 1.50 57.4 0.94 110 | - 20 8.0 - 0
7 1100 18 1.50 711 1.16 1.00 | - 22 7.0 - 0
8 1166 16 1.40 82.0 1.26 110 | - 31 8.1 - 0
9 1037 28 1.00 53.3 0.92 1.10 17 19 5.7 6.7 50 0
10 782 8 1.80 54.5 1.25 110 | - 20 6.8 - 0
11 1147 20 1.50 54.2 0.85 080 | - 17 7.2 - 0
12 1022 6 1.30 62.6 1.10 1.00 | - 21 7.8 - 0
13 1003 26 1.30 67.2 121 1.00 | - 21 6.0 - 0
14 650 6 1.50 335 0.92 130 | - 23 8.2 - 0
15 944 18 1.40 11.2 0.21 120 | - 21 7.9 - 0
16 1106 23 .90 132.9 2.16 1.00 | - 25 8.2 - 0
17 1153 20 2.00 56.8 0.88 130 | - 22 7.7 - 0
18 587 8 1.80 62.7 1.92 1.00 | - 24 8.1 - 0
19 1442 10 1.00 63.0 0.79 1.00 | - 24 8.0 - 0
20 1054 11 1.10 70.1 1.20 1.00 | - 23 8.0 - 0
21 1062 14 1.50 63.1 1.07 110 | - 24 7.8 - 0
22 1006 17 2.10 64.9 1.16 130 | - 21 7.7 - 0
23 873 14 1.60 59.4 1.22 1.00 | - 18 7.7 - 0
24 1031 4 1.40 57.5 1.00 100 | - 23 8.7 - 0
25 1081 22 0.80 50.2 0.98 1.00 17 20 5.8 8.6 47 0
26 1050 4 0.50 67.1 1.15 100 | - 21 85 - 0
27 1051 8 1.20 63.8 1.09 100 | - 26 8.0 - 0
28 1031 13 1.40 63.9 1.11 1.00 | - 22 7.9 - 0
29 1050 17 1.20 63.2 1.08 090 | - 17 7.9 - 0
30 1079 16 1.40 63.4 1.05 1.00 | - 19 8.1 - 0
31
TOTAL 31123 423 39.5 1906.3 33.41 315 53 663 17.1 234.8 160 0
AVG 1037.4 14.10 1.32 63.5 111 1.05 17.7 221 5.70 7.83 53.3 0
MAX 1442 28 2.1 132.9 2.16 13 19 33 5.8 8.7 63 0
MIN 587 4 0.5 112 0.21 0.8 17 17 5.6 6 47 0

i

D

CERTIFIED OPERATOR: TIM OVERLY"

CERTIFICATE NUMBER: 587-90-0460




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY

MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE
NAME OF WATER TREATMENT PLANT: WATER PLANT #2

MONTH OF: JULY, 1999

PWSID: 0000126
COUNTY: SHELBY

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\IIQVI/E_\;'IFEERD USED FREE RES. USED CALC DOSE DIST. SYS. MG/ SU MG/

DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1107 16 1.30 67.0 1.08 1.00 19 7.9 0

2 1138 16 1.40 66.3 1.04 0.90 18 20 56 8.0 60 0

3 1123 16 1.40 60.4 0.96 0.90 20 8.0 0

4 1083 12 1.40 67.6 112 1.00 23 8.0 0

5 974 14 1.40 63.1 1.16 1.00 20 8.0 0

6 1190 15 0.70 68.8 1.04 0.90 22 7.9 0

7 102 17 0.90 63.2 112 1.00 45 8.6 0

8 2016 6 0.80 63.7 0.56 1.00 28 21 8.7 60 0

9 1153 14 0.80 67.7 1.09 1.00 20 58 85 0

10 1023 6 1.00 66.8 1.12 1.00 20 8.1 0

11 1039 2 0.40 62.7 1.09 1.00 22 8.9 0

12 1053 7 1.00 58.9 1.00 1.00 24 8.4 0

13 1065 11 1.70 67.6 1.14 1.10 20 76 0

14 1097 16 1.30 69.0 1.13 1.00 21 75 0

15 1111 14 1.50 59.0 0.95 0.90 17 19 76 47 0

16 1108 14 1.50 52.9 0.85 0.90 20 5.9 8.0 0

17 1068 18 1.50 63.1 1.06 1.00 21 78 0

18 1057 14 1.20 58.9 1.00 1.00 20 8.0 0

19 1111 16 1.60 59.1 0.96 0.90 24 8.0 0

20 1020 16 1.40 55.0 0.97 1.00 19 8.2 0

21 1120 16 1.30 63.2 1.01 0.90 20 78 0

22 1089 10 0.60 63.4 1.04 0.90 14 20 56 85 41 0

23 1130 12 1.0 59.3 0.94 1.00 19 78 0

24 1048 14 0.90 59.6 1.02 0.90 21 8.4 0

25 1107 7 1.00 63.4 1.03 0.80 19 8.3 0

26 1014 14 1.20 58.7 1.04 0.70 18 7.7 0

27 1048 19 1.20 64.4 1.10 1.00 19 8.1 0

28 1092 16 1.00 533 0.87 1.00 16 18 58 7.9 47 0

29 1043 12 1.00 55.0 0.94 1.00 18 8.4 0

30 1127 10 1.00 63.2 1.00 1.00 18 8.3 0

31 1067 10 1.00 59.0 0.99 1.00 19 85 0

TOTAL 33523 400 35.4 1923.3 31.42 29.7 93 649 28.7 251.4 255 0
AVG 1081.4 12.90 1.14 62.0 1.01 0.96 18.6 20.9 5.74 8.11 51.0 0
MAX 2016 19 17 69 1.16 11 28 45 5.9 8.9 60 0
MIN 102 2 0.4 52.9 0.56 0.7 14 18 5.6 75 41 0

(i) i

CERTIFIED OPERATOR: JAMES MATTHEWS

CERTIFICATE NUMBER: 411-31-0061




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE
NAME OF WATER TREATMENT PLANT: WATER PLANT #2

MONTHLY OPERATION REPORT

MONTH OF: AUGUST, 1999

PWSID: 0000126
COUNTY: SHELBY

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\IIQVI/E_\;'IFEERD USED FREE RES. USED CALC DOSE DIST. SYS. MG/ SU MG/

DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1149 10 1.00 62.9 0.99 1.00 0 19 0.0 85 0 0

2 1067 12 1.40 62.8 1.06 1.00 0 18 0.0 8.0 0 0

3 1053 12 0.80 58.7 1.00 1.00 0 25 0.0 8.4 0 0

4 2137 32 0.80 58.9 0.33 1.10 0 18 0.0 8.4 0 0

5 97 16 1.30 59.2 1.01 1.10 19 21 57 8.2 53 0

6 1068 12 1.30 63.1 1.06 1.00 0 20 0.0 8.3 0 0

7 1086 14 1.30 59.4 0.98 1.10 0 21 0.0 8.0 0 0

8 1078 12 1.30 63.2 1.05 1.00 0 19 0.0 8.0 0 0

9 938 12 1.10 54.3 1.04 1.10 0 19 0.0 8.1 0 0

10 1078 14 1.10 62.8 1.04 1.00 0 18 0.0 8.1 0 0

11 899 10 1.10 475 0.95 1.00 0 18 0.0 8.3 0 0

12 893 6 1.00 49.6 1.00 1.10 0 19 0.0 8.3 0 0

13 874 12 0.90 50.3 1.03 1.00 20 17 56 8.3 51 0

14 1178 12 0.90 58.5 0.89 1.00 0 17 0.0 8.2 0 0

15 638 6 0.90 415 117 1.10 0 18 0.0 8.4 0 0

16 954 11 1.40 54.1 1.02 1.00 0 19 0.0 78 0 0

17 1029 19 1.30 59.1 1.03 1.00 0 19 0.0 7.7 0 0

18 1121 16 1.30 62.7 1.00 1.00 0 23 0.0 7.7 0 0

19 992 16 1.20 32.2 0.58 0.90 13 18 5.7 7.9 57 0

20 1180 10 1.20 54.5 0.83 0.90 0 22 0.0 7.9 0 0

21 671 6 1.00 37.3 1.00 0.90 0 21 0.0 8.1 0 0

22 844 9 1.00 416 0.89 1.00 0 17 0.0 78 0 0

23 1193 9 1.20 53.2 0.80 0.90 0 18 0.0 78 0 0

24 839 16 1.40 436 0.93 0.90 0 22 0.0 76 0 0

25 1105 16 1.30 54.3 0.88 0.90 0 21 0.0 7.7 0 0

26 1070 14 1.40 64.4 1.07 0.90 0 23 0.0 76 0 0

27 1099 18 1.30 50.1 0.82 1.00 57 18 5.7 78 53 0

28 1059 14 0.90 44.4 0.75 1.00 0 23 0.0 7.9 0 0

29 1111 6 1.00 49.9 0.80 0.90 0 20 0.0 8.0 0 0

30 1200 9 0.80 64.8 0.97 0.90 0 18 0.0 8.0 0 0

31 743 12 1.40 317 0.76 1.00 0 22 0.0 7.8 0 0

TOTAL 31443 393 35.3 1650.6 28.73 30.7 70 611 22.7 248.6 214 0
AVG 1014.3 12.68 1.14 53.2 0.93 0.99 23 19.7 0.73 8.02 6.9 0
MAX 2137 32 14 64.8 117 11 20 25 5.7 85 57 0
MIN o7 6 0.8 3L7 0.33 0.9 0 17 0 7.6 0 0

(D

CERTIFIED OPERATOR: JAMES MATTHEWS

CERTIFICATE NUMBER: 411-31-0061




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY

MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE
NAME OF WATER TREATMENT PLANT: WATER PLANT #2

MONTH OF: SEPTEMBER, 1999

PWSID: 0000126
COUNTY: SHELBY

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\QIQ/ITEED USED FREE RES. USED CALC DOSE DIST. SYS. MG sy Mo
DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1218 14 1.50 58.5 0.86 1.00 0 18 0.0 77 0 0
2 957 18 1.50 46.9 0.95 1.00 19 21 56 76 52 0
3 824 12 1.50 52.4 1.14 1.00 0 16 0.0 7.9 0 0
4 993 16 1.30 50.2 0.90 0.90 0 17 0.0 78 0 0
5 947 11 1.40 36.6 0.69 0.90 0 17 0.0 77 0 0
6 1047 9 1.20 50.7 0.87 0.90 0 18 0.0 8.0 0 0
7 1213 20 1.50 54.4 0.80 0.90 0 23 0.0 7.9 0 0
8 1043 26 1.50 50.6 0.87 0.90 0 17 0.0 77 0 00
9 1031 26 1.00 54.2 0.94 0.90 12 20 57 8.3 67 0
10 947 20 1.00 64.1 121 0.90 0 19 0.0 77 0 0
11 979 2 1.00 36.2 0.56 0.90 0 17 0.0 8.0 0 00
12 1124 7 1.20 50.1 0.80 1.00 0 19 0.0 7.9 0 0
13 883 10 1.30 50.7 1.03 1.00 0 18 0.0 77 0 00
14 1145 17 1.00 54.0 0.84 1.00 0 21 0.0 77 0 0
15 876 10 70 50.5 1.03 1.00 0 20 0.0 8.2 0 0
16 1090 8 60 54.4 0.89 1.00 17 19 57 8.8 50 0
17 1067 2 1.40 64.6 1.08 1.00 0 22 0.0 8.1 0 0
18 1083 22 1.40 48.0 0.79 1.00 0 17 0.0 7.9 0 0
19 1132 10 1.20 60.7 0.97 1.00 0 19 0.0 8.1 0 0
20 902 9 1.30 48.9 0.97 0.90 0 17 0.0 7.9 0 0
21 1051 13 1.20 545 0.93 1.00 0 17 0.0 8.0 0 0
22 1085 10 1.10 49.7 0.82 1.10 0 18 0.0 8.0 0 0
23 1147 12 1.10 68.3 1.07 1.10 16 17 5.9 8.2 53 0
24 1053 12 1.10 44.0 0.75 1.00 0 17 0.0 8.0 0 0
25 1103 14 1.10 58.6 0.95 1.00 0 18 0.0 7.9 0 0
26 1318 14 1.10 62.7 0.85 0.90 0 17 0.0 8.0 0 0
27 987 12 1.20 498 0.91 1.00 0 17 0.0 7.9 0 0
28 927 20 60 54.7 1.06 1.00 0 19 0.0 8.4 0 0
29 1037 8 1.10 68.6 1.10 1.00 0 17 0.0 7.9 0 0
30 1075 10 1.00 34.9 0.58 1.00 19 21 5.7 8.0 52 0
31
TOTAL 31284 394 35.1 1582.5 27.31 29.2 83 553 28.6 238.9 274 0
AVG 1042.8 13.13 1.17 52.8 0.91 0.97 2.8 18.4 0.95 7.96 9.1 0
MAX 1318 26 15 68.6 121 11 19 23 5.9 8.8 67 0
MIN 824 2 0.6 34.9 0.58 0.9 12 16 5.6 7.6 50 0

CERTIFIED OPERATOR: JAMES MATTHEWS

CERTIFICATE NUMBER: 411-31-0061




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY

MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE
NAME OF WATER TREATMENT PLANT: WATER PLANT #2

MONTH OF: OCTOBER, 1999

PWSID: 0000126
COUNTY: SHELBY

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\IIQVI/—Z_\;'IFESD USED FREE RES. USED CALC DOSE DIST. SYS. MG/ SU MG/

DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1164 10 0.90 57.9 0.94 1.00 0 18 0.0 8.0 0 0

2 977 10 1.10 68.2 1.25 1.00 0 17 0.0 8.0 0 0

3 1058 10 1.20 43.1 0.73 1.00 0 18 0.0 8.1 0 0

4 1148 10 1.00 54.5 0.85 1.00 0 18 0.0 8.0 0 0

5 1006 12 1.20 57.5 1.02 1.00 0 18 0.0 8.1 0 0

6 1109 10 1.10 63.4 1.02 1.10 0 19 0.0 8.0 0 0

7 1086 12 1.18 48.1 0.79 1.00 15 20 5.7 8.1 57 0

8 1094 12 1.20 55.0 0.90 0.90 0 20 0.0 8.2 0 0

9 1049 12 1.10 53.9 0.92 1.00 0 20 0.0 8.2 0 0

10 957 12 1.10 49.8 0.93 0.90 0 18 0.0 8.3 0 0

11 1078 5 0.90 57.7 0.96 0.90 0 20 0.0 8.9 0 0

12 1135 17 0.60 53.6 0.85 1.00 0 18 0.0 8.6 0 0

13 1031 3 1.04 54.3 0.94 0.90 0 21 0.0 8.2 0 0

14 1039 3 1.00 68.0 117 1.00 18 20 57 8.1 51 0

15 1080 18 0.60 51.4 0.85 1.00 0 19 0.0 8.6 0 0

16 1072 2 0.65 62.7 1.05 1.00 0 23 0.0 8.4 0 0

17 1020 2 0.60 57.9 1.02 1.00 0 18 0.0 8.3 0 0

18 1103 10 1.20 613 1.00 1.00 0 17 0.0 7.7 0 0

19 1063 12 1.23 57.9 0.98 1.00 0 18 0.0 78 0 0

20 982 10 1.01 55.8 1.02 1.20 0 31 0.0 7.7 0 0

21 1170 11 1.20 64.6 0.99 1.10 0 19 0.0 7.9 0 0

22 1070 17 154 68.8 1.15 1.10 15 19 5.7 78 60 0

23 1060 16 154 49.0 0.83 0.90 0 17 0.0 7.9 0 0

24 1064 12 1.10 62.1 1.05 1.10 0 19 0.0 8.0 0 0

25 1176 2 0.80 66.8 1.02 0.80 0 20 0.0 85 0 0

26 1006 16 1.27 55.1 0.98 0.90 0 19 0.0 78 0 0

27 1057 10 1.30 735 1.25 1.10 0 16 0.0 73 0 0

28 1082 12 121 75.9 1.26 11 16.0 17.0 57 72 56 0

29 1092 14 1.07 79.1 13 11 0.0 16.0 0 7.4 0 0

30 1045 12 1.13 67.4 1.16 11 0.0 16.0 0 73 0 0

31 1056 12 1.30 74.0 1.26 11 0.0 25.0 0 9.7 0 0

TOTAL 33129 336 33.37 1868 31.44 313 64 594 228 250.1 224 0
AVG 1068.7 10.84 1.08 60.3 1.01 1.01 2.1 19.2 0.74 8.07 7.2 0
MAX 1176 18 154 79.1 13 12 18 31 5.7 9.7 60 0
MIN 957 2 0.6 43.1 0.73 0.8 15 16 5.7 7.2 51 0

e A

CERTIFIED OPERATOR: JAMES MATTHEWS

CERTIFICATE NUMBER: 411-31-0061




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY

MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE
NAME OF WATER TREATMENT PLANT: WATER PLANT #2

MONTH OF: NOVEMBER, 1999

PWSID: 0000126
COUNTY: SHELBY

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
TVRVI/;I'II'EII;D USED FREE RES. USED CALC DOSE DIST. SYS. MG/L Su MG
DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1098 14 1.30 62.9 1.03 0.90 0 16 0.0 7.4 0 0
2 1132 16 1.20 58.2 0.92 0.90 0 24 0.0 9.2 0 0
3 1080 14 1.20 705 117 1.00 0 18 0.0 76 0 0
4 991 18 1.20 70.9 1.28 1.10 16 18 5.8 7.4 52 0
5 1061 18 1.30 67.0 1.13 1.00 0 17 0.0 73 0 0
6 1038 2 0.50 70.9 1.22 1.10 0 18 0.0 7.2 0 0
7 212 3 0.60 26.6 2.25 1.00 0 17 0.0 7.4 0 0
8 1076 10 1.20 52.9 0.88 1.10 0 17 0.0 7.2 0 0
9 1068 12 1.30 711 1.19 1.00 0 20 0.0 8.2 0 0
10 1050 11 1.30 70.1 1.20 1.10 0 21 0.0 85 0 0
11 1042 12 1.10 62.6 1.08 1.10 15 17 0.0 7.7 60 0
12 1021 12 1.30 70.4 1.24 1.10 0 19 5.8 85 0 0
13 981 10 1.30 72.6 1.33 1.10 0 18 0.0 7.1 0 0
14 1017 10 1.30 525 0.93 1.00 0 17 0.0 7.1 0 0
15 1131 13 1.30 66.7 1.06 1.00 0 16 0.0 7.2 0 0
16 1019 17 1.30 62.8 1.10 1.10 0 21 0.0 8.9 0 0
17 1080 14 1.30 70.3 117 1.10 0 18 0.0 75 0 0
18 1080 24 0.50 63.0 1.05 1.10 15 19 58 76 58 0
19 1252 10 1.30 67.0 0.96 1.10 0 17 0.0 7.1 0 0
20 896 14 1.30 775 155 1.00 0 18 0.0 7.1 0 0
21 1039 10 1.30 525 0.90 1.00 0 15 0.0 7.2 0 0
22 1185 13 1.30 71.0 1.08 1.00 0 17 0.0 7.4 0 0
23 1032 15 1.30 63.0 1.09 1.20 0 17 0.0 7.2 0 0
24 1035 14 1.30 58.4 1.01 1.00 0 17 0.0 75 0 0
25 1051 11 1.40 61.9 1.06 1.00 0 16 0.0 73 0 0
26 1091 19 1.40 58.9 0.97 1.00 16 18 58 7.2 54 0
27 1247 12 1.30 58.2 0.84 1.00 0 20 0 7.2 0 0
28 839 12 1.30 55.1 1.18 11 0.0 21.0 0 7.3 0 0
29 1081 14 1.30 62.4 1.04 1.0 0.0 16.0 0 7.2 0 0
30 878 6 0.60 61.9 1.27 0.9 0.0 17.0 0 73 0 0
31
TOTAL 30803 380 35.6 1889.8 34.18 311 62 540 232 226 224 0
AVG 1026.8 12.67 1.19 63.0 1.14 1.04 2.1 18.0 0.77 753 75 0
MAX 1252 24 14 775 2.25 12 16 24 5.8 9.2 60 0
MIN 212 2 0.5 26.6 0.84 0.9 15 15 5.8 7.1 52 0

L. TS

CERTIFIED OPERATOR: JAMES MATTHEWS

CERTIFICATE NUMBER: 411-31-0061




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE PWSID: 0000126
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 COUNTY: SHELBY

MONTH OF: DECEMBER, 1999

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\IIQVI/—Z_\;'IFESD USED FREE RES. USED CALC DOSE DIST. SYS. MG/ SU MG/

DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1416 2 1.10 58.5 0.74 0.90 0 15 0.0 7.1 0 0

2 931 10 1.30 69.2 1.33 1.00 15 17 57 74 60 0

3 1053 12 1.30 59.4 1.01 1.00 0 16 0.0 7.1 0 0

4 1081 12 1.30 52.6 0.87 1.00 0 16 0.0 7.1 0 0

5 1019 10 1.20 51.1 0.90 1.00 0 16 0.0 73 0 0

6 1022 9 1.10 57.5 1.01 1.00 0 18 0.0 76 0 0

7 1071 13 1.10 62.4 1.04 1.10 0 19 0.0 76 0 0

8 1057 10 1.00 54.8 0.93 1.00 0 16 0.0 7.2 0 0

9 1054 12 1.10 63.1 1.07 1.00 13 18 5.7 73 55 0

10 1070 10 1.10 69.3 1.16 1.00 0 15 0.0 7.2 0 0

11 1047 14 1.10 58.1 0.99 1.00 0 17 0.0 7.2 0 0

12 1054 10 1.10 49.0 0.84 1.00 0 14 0.0 7.1 0 0

13 1092 4 0.70 63.3 1.04 1.00 0 15 0.0 73 0 0

14 1022 2 0.60 54.6 0.96 1.00 0 20 0.0 73 0 0

15 1059 20 0.60 58.6 0.99 1.00 0 20 0.0 75 0 0

16 1064 2 0.60 62.5 1.05 1.00 18 19 57 75 64 0

17 1003 4 0.50 58.4 1.04 0.90 0 15 0.0 74 0 0

18 992 3 1.20 65.0 117 1.00 0 18 0.0 74 0 0

19 1225 9 1.30 51.9 0.76 1.00 0 16 0.0 76 0 0

20 1036 13 1.30 59.2 1.02 0.90 0 15 0.0 7.0 0 0

21 1037 16 1.40 68.1 1.18 0.90 0 19 0.0 7.0 0 0

22 1071 14 1.30 48.9 0.82 0.90 16 20 5.7 7.7 55 0

23 1064 3 0.60 59.0 0.90 0.90 0 16 0.0 76 0 0

24 1225 6 0.60 715 1.05 0.90 0 18 0.0 7.7 0 0

25 955 0 0.50 46.4 0.87 0.90 0 19 0.0 7.7 0 0

26 988 11 1.40 59.2 1.07 1.00 0 18 0.0 7.7 0 0

27 1051 15 1.40 65.1 111 1.00 0 15 0.0 73 0 0

28 1071 16 1.30 48.9 0.82 0.90 0 17 0.0 72 0 0

29 1049 14 1.40 50.3 1.01 0.90 0 20 0.0 9.0 0 0

30 1069 14 1.00 64.0 1.07 1.00 16 17 5.7 7.4 70 0

31 1163 10 1.00 63.6 0.98 1.00 0 18 0.0 7.1 0 0

TOTAL 33111 310 325 1832.5 30.8 30.1 78 532 285 229.6 304 0
AVG 1068.1 10.00 1.05 59.1 0.99 0.97 25 17.2 0.92 7.41 9.8 0
MAX 1416 20 1.40 715 1.33 1.10 18 20 5.7 9.0 70 0
MIN 931 0 0.50 46.4 0.74 0.90 13 14 0 7.0 55 0

CERTIFIED OPERATOR: JAME!

ATTHEWS

CERTIFICATE NUMBER: 411-31-0061



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE PWSID: 0000126
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 COUNTY: SHELBY

MONTH OF: JANUARY, 2000

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\IIQVI/—Z_\;'IFESD USED FREE RES. USED CALC DOSE DIST. SYS. MG/ SU MG/

DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1136 10 1.20 63.4 1.00 0.90 0 16 0.0 7.1 0 0

2 1040 12 1.20 60.0 1.03 1.00 0 18 0.0 7.2 0 0

3 939 8 1.10 55.6 1.06 0.90 0 14 0.0 73 0 0

4 990 10 1.00 55.0 1.00 0.90 0 17 0.0 7.2 0 0

5 1057 3 1.10 62.4 1.06 1.00 0 18 0.0 7.2 0 0

6 1044 10 1.10 62.5 1.07 1.00 14 16 5.7 73 49 0

7 1066 12 1.10 59.0 0.99 0.90 0 15 0.0 7.1 0 0

8 1107 12 1.10 59.2 0.96 1.00 0 17 0.0 73 0 0

9 996 8 1.20 63.8 1.15 0.90 0 15 0.0 73 0 0

10 1054 11 1.10 59.5 1.01 0.80 0 15 0.0 7.2 0 0

11 1044 15 1.10 65.6 1.13 0.90 0 15 0.0 76 0 0

12 1079 10 0.50 57.1 0.95 0.90 0 19 0.0 8.4 0 0

13 1026 14 0.60 56.0 0.98 0.80 0 17 0.0 7.9 0 0

14 1075 3 1.10 62.7 1.04 0.80 15 25 5.8 9.7 61 0

15 1193 12 1.10 79.6 0.79 0.80 0 21 0.0 8.0 0 0

16 897 3 1.20 59.9 1.20 0.90 0 17 0.0 73 0 0

17 1035 10 1.20 66.4 1.15 0.90 0 16 0.0 73 0 0

18 1043 10 1.00 68.7 1.18 0.90 0 17 0.0 7.2 0 0

19 1032 10 1.10 85.3 1.48 1.10 0 17 0.0 7.2 0 0

20 1048 12 1.00 89.2 153 1.10 17 17 58 73 60 0

21 985 12 1.10 94.8 173 1.40 0 16 0.0 73 0 0

22 1064 10 1.10 62.8 1.06 1.00 0 14 0.0 7.1 0 0

23 1065 11 1.00 86.6 1.46 1.00 0 15 0.0 73 0 0

24 1077 11 0.90 62.1 1.04 0.90 0 17 0.0 75 0 0

25 1070 36 1.30 59.6 1.00 1.10 0 15 0.0 73 0 0

26 964 6 0.90 76.5 1.42 1.10 0 23 0.0 73 0 0

27 1098 3 1.00 82.6 1.35 1.00 15 15 57 73 55 0

28 1110 10 1.30 62.4 1.01 1.00 0 18 0.0 7.1 0 0

29 1108 14 1.30 81.9 1.33 1.10 0 18 0.0 7.1 0 0

30 1014 4 0.30 47.0 0.83 0.60 0 16 0.0 75 0 0

31 954 11 1.30 72.9 1.37 1.00 0 15 0.0 7.2 0 0

TOTAL 32410 343 32.6 2080.1 35.36 29.6 61 524 23 230.1 225 0
AVG 1045.5 11.06 1.05 67.1 1.14 0.95 2.0 16.9 0.74 7.42 73 0
MAX 1193 36 1.30 94.8 173 1.40 17 25 58 9.7 61 0
MIN 897 4 0.30 47.0 0.79 0.60 14 144 5.7 7.1 49 0

Pz T

CERTIFIED OPERATOR: JAMES MATTHEWS

CERTIFICATE NUMBER: 411-31-0061



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE PWSID: 0000126
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 COUNTY: SHELBY

MONTH OF: FEBRUARY, 2000

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\;VQ,ITEED USED FREE RES. USED CALC DOSE DIST. SYS. MG/L Su MG
DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1052 15 1.30 72.6 1.24 0.90 0 11 0.0 7.0 0 0
2 1044 12 1.30 76.9 1.32 0.90 0 13 0.0 7.2 0 0
3 1035 14 1.30 722 1.25 0.90 16 19 5.7 7.1 56 0
4 1059 14 1.30 83.1 1.41 1.00 0 16 0.0 73 0 0
5 1099 14 1.30 62.1 1.01 1.00 0 18 0.0 73 0 0
6 1066 8 0.60 76.1 1.28 1.10 0 20 0.0 9.0 0 0
7 1024 4 1.30 74.8 1.24 1.10 0 16 0.0 7.2 0 0
8 1058 8 0.60 59.6 1.01 1.00 0 16 0.0 73 0 0
9 1082 12 1.40 63.7 1.05 1.00 0 18 0.0 73 0 0
10 1068 14 1.40 73.7 1.24 1.00 12 15 58 7.2 51 0
11 1093 14 1.50 58.1 0.96 1.00 0 18 0.0 73 0 0
12 1071 16 1.40 59.2 0.99 1.00 0 19 0.0 73 0 0
13 983 10 1.30 59.9 1.09 1.00 0 15 0.0 6.8 0 0
14 1030 12 1.30 64.0 111 0.90 0 15 0.0 6.8 0 0
15 1006 18 1.30 713 1.27 1.20 0 16 0.0 73 0 0
16 1054 10 1.20 711 121 1.20 0 15 0.0 6.8 0 0
17 1051 12 1.10 64.7 1.10 1.00 15 21 5.6 8.9 58 0
18 1259 20 0.70 60.7 0.87 1.00 0 21 0.0 8.9 0 0
19 920 8 0.90 66.2 1.29 0.90 0 20 0.0 8.4 0 0
20 951 9 1.00 58.4 1.10 1.00 0 18 0.0 85 0 0
21 994 11 1.30 62.9 1.14 1.00 0 19 0.0 8.4 0 0
22 997 12 1.30 51.4 0.92 1.00 0 15 0.0 7.2 0 0
23 1050 12 1.30 64.5 1.10 1.00 0 15 0.0 7.2 0 0
24 1050 14 1.30 64.1 1.09 0.90 15 15 5.8 7.2 56 0
25 1049 16 1.30 60.6 1.03 0.90 0 16 0.0 7.2 0 0
26 1087 16 1.30 64.6 1.06 1.00 0 16 0.0 7.2 0 0
27 1028 12 1.30 62.4 1.09 1.00 0 20 0.0 9.1 0 0
28 1048 13 1.20 59.0 1.01 1.00 0 18 0.0 7.4 0 0
29 1071 19 1.30 64.3 1.08 0.90 0 15 0.0 7.1 0 0
30
31
TOTAL 30379 369 35.1 1902.2 32.56 28.8 58 489 22.9 218.9 221 0
AVG 1047.6 12.72 1.21 65.6 1.12 0.99 2.0 16.9 0.79 755 7.6 0
MAX 1259 20 1.50 83.1 1.41 1.20 16 21 5.8 9.1 58 0
MIN 920 4 0.60 514 0.87 0.90 12 114 5.6 6.8 51 0
(D

CERTIFIED OPERATOR: JAMES MATTHEWS

CERTIFICATE NUMBER: 411-31-0061



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY

MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE
NAME OF WATER TREATMENT PLANT: WATER PLANT #2

MONTH OF: MARCH, 2000

PWSID: 0000126
COUNTY: SHELBY

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\IIQVI/—Z_\;'IFESD USED FREE RES. USED CALC DOSE DIST. SYS. MG/ SU MG/

DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1050 3 0.80 59.3 1.01 0.80 0 18 0.0 73 0 0

2 1033 3 1.10 732 1.27 0.90 17 25 6.2 9.2 50 0

3 1036 10 1.00 53.1 0.92 0.90 0 31 0.0 9.3 0 0

4 1093 10 1.00 64.1 1.05 1.00 0 23 0.0 8.6 0 0

5 996 7 1.00 50.7 1.07 1.00 0 17 0.0 74 0 0

6 1071 10 1.10 64.5 1.08 1.00 0 18 0.0 8.0 0 0

7 1036 11 1.00 69.5 1.20 0.90 0 18 0.0 75 0 0

8 1022 14 1.70 58.2 1.02 1.30 0 21 0.0 9.3 0 0

9 434 10 1.40 55.4 2.29 1.50 16 38 5.7 10.2 60 0

10 574 4 1.00 57.9 1.81 1.80 0 18 0.0 78 0 0

11 1001 4 0.40 66.3 1.19 1.00 0 18 0.0 75 0 0

12 953 2 0.30 54.3 1.02 1.00 0 40 0.0 95 0 0

13 1024 6 0.90 50.2 0.88 1.20 0 14 0.0 7.2 0 0

14 0 2 0.50 27.1 1.00 1.10 0 15 0.0 7.4 0 0

15 871 2 0.30 448 0.92 1.00 0 17 0.0 73 0 0

16 1018 3 0.70 58.7 1.03 0.90 16 16 5.6 7.1 55 0

17 1002 3 0.70 58.5 1.05 0.90 0 23 0.0 9.3 0 0

18 1086 3 0.70 67.2 111 0.90 0 23 0.0 9.3 0 0

19 1010 6 0.70 59.5 1.06 0.90 0 15 0.0 73 0 0

20 1065 3 0.80 67.3 1.13 0.90 0 15 0.0 7.0 0 0

21 1084 12 0.70 58.9 0.97 0.90 0 30 0.0 95 0 0

22 1048 4 0.60 63.4 1.08 1.00 0 16 0.0 75 0 0

23 1042 3 0.80 63.6 1.09 0.90 16 17 5.8 76 48 0

24 1040 12 1.10 59.5 1.02 0.90 0 17 0.0 75 0 0

25 1089 12 1.10 65.2 1.07 1.00 0 18 0.0 75 0 0

26 970 3 1.10 59.2 1.09 0.90 0 17 0.0 75 0 0

27 1069 11 1.00 59.7 1.00 1.00 0 17 0.0 7.7 0 0

28 901 11 0.80 59.3 1.07 1.00 0 22 0.0 8.9 0 0

29 1108 12 1.00 63.2 1.02 1.10 0 19 0.0 8.1 0 0

30 981 16 1.20 55.0 1.00 1.00 19 19 58 73 56 0

31 997 16 1.10 54.2 0.97 1.00 0 14 0.0 7.2 0 0

TOTAL 29794 268 27.6 1830 34.49 316 84 629 20.1 249.8 269 0
AVG 961.1 8.65 0.89 59.0 111 1.02 2.7 203 0.94 8.06 8.7 0
MAX 1108 16 1.70 732 2.29 1.80 19 40 6.2 10.2 60 0
MIN 0 2 0.30 27.1 0.88 0.80 16 14 5.6 7.0 48 0

CERTIFIED OPERATOR: JAMES MATTHEWS

CERTIFICATE NUMBER: 411-31-0061




TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY
MONTHLY OPERATIONAL REPORT

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE PWSID: 0000126
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 COUNTY: SHELBY

MONTH OF: APRIL, 2000

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\IIQVI/—Z_\;'IFESD USED FREE RES. USED CALC DOSE DIST. SYS. MG/ SU MG/
DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1057 16 1.00 51.3 0.87 0.90 16 73 0
2 982 15 1.30 55.4 1.01 0.90 15 74 0
3 1068 9 0.30 59.3 0.99 0.90 17 7.4 0
4 1023 6 0.70 50.6 0.89 0.90 18 7.2 0
5 1026 10 1.00 72.0 1.26 1.20 17 7.2 0
6 982 10 0.50 68.9 1.26 1.20 16 16 5.8 75 49 0
7 1095 14 1.30 72.8 1.19 1.10 17 73 0
8 1071 12 1.40 68.6 1.15 1.10 15 73 0
9 1034 14 1.40 66.8 1.16 1.10 16 74 0
10 1039 14 1.30 711 1.23 1.10 17 7.2 0
11 1027 18 1.30 64.6 1.13 1.10 17 7.2 0
12 1022 14 1.30 63.8 112 1.20 20 78 0
13 1107 18 1.30 72.4 117 1.20 15 16 58 74 65 0
14 945 14 1.30 64.5 1.22 1.10 19 74 0
15 1071 10 1.10 68.6 1.15 1.10 22 73 0
16 1010 11 1.10 68.6 1.22 1.10 17 73 0
17 1044 11 1.20 67.4 1.16 1.10 15 73 0
18 1052 10 0.80 67.3 1.15 1.10 16 74 0
19 1110 3 0.90 72.4 117 1.10 15 7.2 0
20 1040 10 0.90 68.3 1.18 1.10 12 19 5.7 9.1 59 0
21 1086 3 0.90 715 1.18 1.10 23 8.9 0
22 1122 12 1.00 72.9 1.16 1.10 21 8.0 0
23 1111 11 1.10 53.1 0.86 1.10 16 73 0
24 1046 11 1.10 63.3 1.08 1.00 16 73 0
25 1019 16 1.10 72.6 1.28 1.10 25 9.0 0
26 1082 12 1.10 49.1 0.81 1.20 16 7.2 0
27 1191 10 0.60 81.1 1.22 1.00 14 21 58 8.9 55 0
28 970 10 1.00 49.1 0.91 1.10 24 8.6 0
29 1104 10 1.00 62.8 1.02 1.10 23 8.6 0
30 1007 9 1.10 62.8 112 1.00 15 73 0
31
TOTAL 31543 353 31.4 1953 33.32 32.4 57 540 23.1 229.7 228 0
AVG 1051.4 11.77 1.05 65.1 111 1.08 14.3 18.0 5.78 7.66 7.6 0
MAX 1191 18 1.40 81.1 1.28 1.20 16 25 58 9.1 65 0
MIN 945 6 0.30 49.1 0.81 0.90 12 15 5.7 7.2 49 0

CERTIFIED OPERATOR: JAMES MATTHEWS

CERTIFICATE NUMBER: 411-31-0061



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF WATER SUPPLY

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE
NAME OF WATER TREATMENT PLANT: WATER PLANT #2

MONTHLY OPERATIONAL REPORT

MONTH OF: MAY, 2000

PWSID: 0000126
COUNTY: SHELBY

CHLORINE FLUORIDE ALKALINITY PH FREE CO2
T\IIQVI/—Z_\;'IFESD USED FREE RES. USED CALC DOSE DIST. SYS. MG/ SU MG/

DATE X1000 LBS MG/L GALS MG/L MG/L RAW FINISHED RAW FINISHED RAW FINISHED
1 1098 10 1.10 66.8 1.09 1.00 14 7.1 0

2 1040 13 1.30 69.0 1.19 1.00 17 76 0

3 1158 10 1.10 52.9 0.82 1.20 18 76 0

4 984 9 1.00 58.6 1.07 0.90 14 18 57 78 63 0

5 1063 15 1.20 71.9 121 1.00 18 8.0 0

6 1037 9 1.00 715 1.24 1.00 18 8.1 0

7 1099 19 1.10 76.4 1.25 1.10 19 8.0 0

8 1092 12 1.00 76.7 1.26 1.10 17 7.9 0

9 1036 24 1.20 82.4 1.43 1.00 18 7.9 0

10 1102 8 1.10 65.5 1.06 1.20 19 8.1 0

11 967 12 1.20 62.6 1.16 1.00 17 22 5.7 8.0 54 0

12 1115 11 1.10 64.3 1.03 0.80 18 7.7 0

13 1074 14 1.10 725 121 1.10 19 78 0

14 1072 17 1.10 79.0 1.32 1.20 21 8.0 0

15 1089 14 1.10 67.2 111 1.20 21 7.9 0

16 1056 18 1.20 755 1.28 1.00 17 7.8 0

17 1134 16 1.50 84.5 1.34 1.10 18 7.9 0

18 1181 18 1.20 76.2 1.16 1.00 15 19 5.7 8.2 61 0

19 993 13 1.30 71.2 1.29 1.00 17 8.0 0

20 982 15 1.20 67.6 1.23 1.10 20 8.0 0

21 1099 14 1.20 74.8 1.22 1.10 21 8.0 0

22 1171 12 1.20 71.9 1.10 1.10 18 7.9 0

23 1019 12 1.30 68.1 1.20 1.00 18 8.0 0

24 1200 14 1.30 72.3 1.08 1.00 16 8.1 0

25 973 14 1.20 67.5 1.24 1.10 16 19 5.9 8.2 60 0

26 1120 15 1.20 717 1.15 1.00 19 8.1 0

27 1004 15 0.90 64.1 1.14 1.00 17 7.9 0

28 984 18 1.00 71.4 1.30 1.20 19 8.0 0

29 1053 16 1.00 67.5 1.15 1.10 18 7.9 0

30 1195 14 0.60 711 1.07 1.00 19 8.6 0

31 416 2 0.60 29.7 1.28 1.00 16 8.0 0

TOTAL 32606 423 34.6 2142.4 36.68 32.6 62 568 23 246.1 238 0
AVG 1051.8 13.65 1.12 69.1 1.18 1.05 155 18.3 5.75 7.94 50.5 0
MAX 1200 24 1.50 84.5 1.43 1.20 17 22 5.9 8.6 63 0
MIN 416 2 0.60 29.7 0.82 0.80 14 14 5.7 7.1 54 0

CERTIFIED OPERATOR: JAME!

ATTHEW

CERTIFICATE NUMBER: 411-31-0061






